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Preparation and Pharmaceutial Evaluation of Film Spraying Agent of Lavender Essential Oil
CHEN Hepin', JIANG Shaochen’ ,KONG Dehua’,ZHAO Guanming®,WANG Xiaolong®,LI Bo',]JIANG Li' , WU Ni',YING Xue'"
(1. The Third Affiliated Hospital of Chengdu Medical College - Chengdu Pidu District People's Hospital ,Chengdu,Sichuan,China 611700; 2. School
of Pharmacy + Key Laboratory of Sichuan Province for Specific Structure of Small Molecule Drugs,Chengdu Medical College,Chengdu,Sichuan,China
610500; 3. Chengdu Tianyou Jingchuang Technology Co. ,Ltd. ,Chengdu,Sichuan,China 610000; 4. Ningbo Fragrant Wharf Biotechnology Co. ,
Ltd. ,Ningbo , Zhejiang , China  315000)
Abstract: Objective

pharmaceutical. Methods

To establish the prepare process of film spraying agent of lavender essential oil, and to evaluate its
With extraction time, ethanol volume fraction, and ethanol dosage as investigation factors, and with dry
paste rate, free total anthraquinone content, and resveratrol content as evaluation indicators, the L,(3*) orthogonal test was used to
optimize the extraction process of Rhei Radix et Rhizoma and Angelicae Dahuricae Radix. The extract was mixed and then spray
dried. The film - forming material of the spray agent,ethanol volume fraction,and the dissolving mode of the medicinal power were
screened through the single factor test to prepare the film spraying agent of lavender essential oil. The in witro antibacterial test of
the prepared film spraying agent of lavender essential oil was conducted. The mouse burn model was established to evaluate its
pharmacodynamics. Results The optimal extraction process of Rhei Radix et Rhizoma and Angelicae Dahuricae Radix was to
extract with 10 times of 60% ethanol twice,each time for 2 h,and spray — dry the extract at 120 °C after mixing. The results of
the single factor test showed that 3% hydroxypropyl methyl cellulose (HPMC) was selected as film — forming material, 80%
ethanol was selected as solvent. The powder, lavender essential oil and four — needle zinc oxide whisker compound were directly
added to the swollen film material, and then the solvent was supplemented to form the film spraying agent. The results of
antibacterial experiment showed that the bacteriostatic circle of the film spraying agent of lavender essential oil on Staphylococcus
aureus and FEscherichia coli was 8 — 12 mm,with a good antibacterial effect. The results of the pharmaceutical evaluation showed
that film spraying agent of lavender essential oil could accelerate the healing of burns. Conclusion Film spraying agent of

lavender essential oil with a good antibacterial effect and promoting the repair of scalded skin was successfully prepared.

Key words: lavender essential oil;film spray;four — needles zinc oxide whisker complex;L,(3*) orthogonal test;antibacterial effect;

pharmacodynamics
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SRtk al, AR Al K Atk
1.3 @AH
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I A i B R R A IR A
1.4 Y

Tt SPF L IH/INEL 25 L, 6 J]i (R & 18 ~ 22 ¢,
W T B A 5 52 5 sh A BR A ) S8 sh ) Ak 7 AT
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27 B 5 — B i B2 e S 90 sh (e B 22 D1 S Atk oE (AL
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IEE, PEHE TS R KRR
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2.1 KEEE
2.1.1 &g H

{635 K . SVEA™ C g Gold £ (250 mm X 4.6 mm,
5 wm) s VEENAH : TR — 0. 1% BB /KA (80:20,V/ V) ;
W : 1 mL / min; K K 2 254 nm AR 30 °C; FEEE
710 pl.

2.1.2 A%

SRR N E SOR TN OB T RN SO il
it R B I X R R R R ) TR A L RS R
FE R A O 2 25 A 10 mL, i BT R I 43 Ok
2.24,2.07,2.18,2.33,1. 95 mg / mL A% B854 5
KB IO R LI 45945 1. 00 mLL, B 10 mL AR,
FH B 2%, BIASHER 60 Rl 2 A o BORC35 10 g, il 100 mL
60% £ FE IR AL 2 K, B 2 h, WSRO , & 250 mL
A, i 60% LEEE %S, M2 mL, 10 mL 28 5
I B 2 A R AR A TR TR i R R BT S
R ZERM R KR KR R By K% W ik
) B PR A s, e A 3t V8 R 8% T 1k o e P ) TR
B
2.1.3 FHFEE

LR A& W 2. 1. 2100 N IR A X HE
TR AR A A TR S B X BRI R4S 10 WL, 4562 1. 130
T TE SRR A O SR 0 T AR 45 SRR R A T
T rp 5 TR A KT B A T A [R] PR R B[] A A A
N € 0 FL B BTG T, BRI Al B K v
AT 3 000, #5063 B R T 1.5, REIE L w1
R EisRmELT .
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1. Aloe emodin 2. Rhein 3. Rheum emodin 4. Chrysophanol 5. Physcion 6. Imperatorin

A. Mixed reference solution B. Test solution C. Negative reference solution

[ . Extract of Rhei Radix et Rhizoma

Il. Extract of Angelicae Dahuricae Radix

Fig.1 HPLC chromatograms
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Tab.1 Results of the methodological investigation of the content determination
s SHXAAR wR RER HEERERSD ARRMKERSD ELMRBRSD  wHEKEAR(%)

lEREVx r SMEE (pg/ml)  (pg/mL)  (pg/mD) (%,n=15) (%,n=45) (%,n=30) F¥HeiE RSD
FAERKEE Y=3298X+183.6  1.000 1.389~22. 400 0.0349 0.1072 0.46 0.41 0.60 93.27 4.38
R# B Y=1874X-238.1  0.998 1. 283~20. 700 0.0287 0.1015 1.10 0.42 0.92 92. 86 4.7
XEE Y=4008 X-133.8  0.999 1.352~21.800  0.0465 0.0947 0.37 0.30 0.99 93.57 3.31
IS 1) Y=2947X-57.29  1.000 1.445~23.300  0.0622 0.1247 0.53 0.33 0.73 93.60 3.99
K&EFTE Y=36450+454.63  0.9999  1.209~19.500  0.0328 0.1359 0.80 0.36 1.23 91.76 3.92
AT & Y=48708 X -465.5 1.000 3.026~48.500  0.0498 0.1359 1.04 0.19 0.82 95.30 2.33

B AR AR L 06 TR (Y) S 0 A bR 2E AT 4R 1 I U 2
W1,

R R (LOD) F15E 2 B (LOQ) i 22 + ¥ 2 25 KB
R ORBR KR R By 0 3 ik 0 B 7R
W RS, A SIS MR LG (S 7 N) Sy 345 F0 10 435 s 1) Jo
Wl LOD FILOQ 45 R 1,

2 B« A3 A A R 2. 1. 2 300 TR G 0T R
0. 500,0.250,0. 125 mL, B 10 mL &,
BEREZS IR AT, $5 2. 1 LI R (g S R R 22 S 9K, 30
ST TR B 4 SR DL 3R 1, R AR 5 R

FaEERS AE B 2. 1. 25 FAER AT 1 mL,
EIRTA9T0,1,2,4,8,12,24,36,48 hif4% 2. 1. 135
TG SRR 2 S UK IC SR I T R A LR 1,
A AR VA VR AR 5 T T O 48 h N FRUE PE R AT

MR BURE SRS 6 ), F 2. 1. 2 100 R 5 vk
il B AR, 35 2. 1 1IN s SRR 2 S R,
IC I AR ZE R L 1, KA EE R

AR Tl g 36+ B R o ) R HE R o (RS
200401 ) ¥LKS 6 103, BFY 24 10 g, K& R E 43 B AT
100% Y 75 25 KB 20 B L R R T BEL Y R B 0
HE B X R, KB R F kX IR L #6212 T
07 9 ) A B SR IR T, 2. 1. 1 I (33 45 kA
JE IO SRR, T IR S5 R LR 1

T P BT — 3 A I VR 1, 40 A £
TS A —E DS R [ W (1.0 + 0. 2) mL / min, K
WK (248 £ 2) nm, HEIE (30 = 5)°C I FEREIE , iC 5%
VETE AR, IS A A R SRR KR KR
R OKEN KE RS 2 RSD YN T 2. 0%, R W
BT A5 /NS AR AR R L Dy AT B W A2 S 56 5K T
FAPE R
2.1.4 &ENE

IR AL i (A5 200401 )RR I8 2, #5221, 237
Oy B A R S A, $ 2. 1. 1 IR (i Ak pERE I
FE S U AR T A o O o, DA B R B o
RS WA i 2

62

2.1.5 FEZRNE

BUSAEW 10 g, B KL, KB ZET,105 CHET
3h, M, e IR THE THE(R) = (K
M5 FF i - 22 &N E) /FE 5 BTE X 100%.
2.2 BRI

2.2.1 &g A%
R K 2 248 nm; HoAr @i 25 R 2. 1130 .
2.2.2 WWH %

SRR 50 2% o) Lt o ot R SRR , n P R A O
FEZE R 10 mL, il BT R FE R 0. 194 mg / mL A% RE
T 48 VL 5 K 5 T JBOT S I 48 1. 000 mLL, & 10 mL %%
S, N R A IR A, RIS AR T B
10 g, /il 100 mL 60% &, BE MR I 2 ¥k, BF K 2 h, i gk
FEIUM , B 250 mL A, i1 60% LBEEZS I mL,
10 mL A RO i ER e 25, A O At Sl VAT e 1
T BRI 20 ) £ R R 5 22 A0 TR e T
VR 28 5 1 ) % B T B AR
2.2.3 FHFEE

LB PRI B 2. 2. 2 70T IR A IR A T it
v VA VR BT T R VS VR 45 10 L, #5262, 20 1T (8 43%
SRAF AR S o 25 F K VA TR b 7E S R A
V0T R[] B B[] Ak A A e i 0, LB 1 o) R S
T, B AAEE KT R T ANMIE T 3 000, 43 25 B 3
KT LS5, RAMELEEREIEWE LD,

LRMEC R EE A R IR 2. 2. 2 30 ) Rt O
W 0. 156,0. 313,0. 625,1. 250,2. 500 mL, & 10 mL 255
R I EEE A TR 52, 2. 130 R (il s REI 2
TC SRR, A3 B AREIN o3 0 MR B (X, g / mL) A A 41
b JETRIFR(Y) A BRIEF TER M R, A5 IR 1,

LOD FILOQ B 5 - B 2. 2. 2 75 F RRTHH 2 % 18 5 7%
W BRRRE A5 2. 2. 1IN S SR FAEREINE , 73 BILAS T N
Sy 3AEFN 10 A5 Y BT MR 2 LOD FILOQ A5 R UL 1.

o B 0 RS T R 2. 2. 2 TR X BE TR R
3.00,1.50,0.75 mL, & 10 mL &b, Jn i s g 25,
TRAS),H 2.2, VIR 3 S5 R DI A2 51K, 1 Sk 1
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BLES SRR 1, RV R4

R MR YG AG W 2. 2. 25 FHHA A 1 mL,
F T 0,1,2,4,8,12,24,36,48 h 4% 2. 2. 1
TR A3 S5 A R RE I 2 50K 0 SR IETH AR A5 R LR 1,
TR A R TE 2 R TS 48 h NFRUE T R 4f.

AP AR (IS 200202) HLF 6 47
Fi2. 2. 2500 F J5 bl a8 K A TR, #6220 10 (g
AAF AR E 5 U, TE R TR 25 R LK 1, R Tk
EEMRL.

JRE DR - B 0 A9 AR S (LS
200202) KKy 6 103 , B2 1 o, K5 S HRE , 20 I A RKCH
FHZE IR 20 1.8 mg, 4% 2. 2. 230 F 75 1 1 45 A3t i v
W, F 2. 2. VT GBI E 0 e AR, OF 1t
R AR IR 1,

i P A A HR] — 4 bl A A RS o, o0 AR £
WA — 2 B SV [ (1.0 + 0. 2) mL / min, £
WK (248 +2) nm, HIE (30 = 5)°C TN PERED E , 30 5%
TR AR, IR B i 2 SRR 2R & it 1 RSD /N T
2.0 % , F W35 S5 /N BB A2 A 1 7 Y& AT e 2 ik
BREOR it T R AT
2.2.4 HENE

B2, 2. 2 00 ) BRI R a h  L T ) TE
AV TR S 10 L, #%2 2. 2. 1IN (BB A AR AR 2 51K,
FRAMRE AR 2R & 5
2.2.5 TEFEINE

[W2. 1. 5T N )ik
2.3 KES5HERBRIZM®IE

DIFEICH [ (R A) BRI R E B) L &
PE A (R C) W H IR, LT B R s SR &
AT 2R & S AR FE bR, R Lo(3%) 1IE38 I
IRV E KB A IE IR T4 R R 5K Wk 2,
RGBT 545 L3 30T DL, 34~ B 2 e o5 e Ui o5
MY R £ A& (F 2 C) > SRR (A
£ B) > PRURE (2R A)  XFRRHTEH 2= 2 1t i 52 e s
J AT E (R B) > JEBURE (N A) > LA
H(HEKC).

F2 BEERSKE

Tab.2 Factors and levels

RF HZ# A(h) HZ%B(%) HZC(E)
1 1.0 60 8
1.5 80 10
3 2.0 95 12

H1J7 28 73 W 45 R 1T UL, B B 1) 1 2 A BR 70 %K
XoF T P B0 BRI 2R ORIOCR B MR O, D B
25 S G 1 R A DRI 2K 4 BOCCR: B i

3 L(F)EXRAWZITEER
Tab.3 Design and results of the L,(3)? orthogonal test

x# Hi
5 (;A ngf‘ ?f)c TiF ®AGEE TiE EAAE
(%) 4Z(mg) (%) 4Z(mg)
| | 1 I 28 440 .16 13.83
2 | 2 1047 307 877 1417
3 | 3 3 BAU 38 319 1131
4 2 | 18 5 13.48  15.79
5 2 2 3L 39 8.02  16.64
6 2 3 1 400 347 146 14.17
7 3 | 319.67 315 15.07 1809
8 3 2 1 350 237 820 1791
9 3 3 100 6T 3.3 2171
BEE K 4983 6338 61.40
B K 5876 5168 68.85
BT K 614 5468 4245

R 1131 1170 23.40
BiT#HE K 56,92 81.66 59.43
o K' 6127 65.06 68.06

K' 7367 4513 64.36

R 1675 36,54 8.63
INGVEILFE 4, 85628 30 W4l SRmf i SR BT 25
101855 60% L BEFEHL 2 IR, BHIR 2. 0 ho 3R X K
PRI 5% M 2580, NSEBR AE 7 5 0 U R 25 1
Bl E KB BUT 2 0 N 10435 12 60% L BEHRE 2 ¥k, B
2.0h,

®4 AEFWER

Tab.4 Results of the analysis of variance

BA R% BEFHW AWE  HF Fi& P
HHEERER RBEA 213. 46 2 106.73  0.96 >0.05
R%B 221.62 2 110.81  1.00 >0.05
R#%C 927.91 2 463.96 419 >0.05
BRATE BEA 453.25 2 226.62  19.46  <0.05
BZB 200794 2 1003.97  86.30 <0.05
BE%C 112.40 2 56.20  4.83  >0.05

2.4 REBTREERIE

B R E PR BOR S A SR BORIR S T HIE AR K B
25 I W5 AR IO TR MR 48 D RER , O il s T
PV B O AT T8, ] 055 2 3% e e KUHLA %
FE4 25 RCTAR 07 58 S8, 0 e W 25 T 48 0 52 (100,
110, 120, 130, 140 °C) , LA 7K & A5 83 R AE AN 458
P B2 0. 2 o RSB FRAE , BARE T, 105 "CT 4
3.0 h, B A FRE B, #  20 (D THR S 7K i B TR
2920 g, KB AR, 105 “CT 3. 0 h, & HUG FRE i,
Fie 5 3 (2) o 2 (3) 11530 5 o FAS A 26 . i 1B 2 7]
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I Bt 5 25 TR 0 T L R R R W L K
AR, J5 T, ARG, IR 120 CHE g1y 5
B, KRR OB 55 TR BEBE 120 °C.
SRE (%) = (TR G PHREMERE - TIE
Gt Fe R EME R E) /| TR A E x 100% (1)
Be%(g/eg) =(TREERE - THRITAL®RRE

)/ HiRRERE (2)
HhrE(%) = LTk ESHhE / (BRRE x Ba
=) x 100% (3)
TR 1 % FoKAE %
1 - 50
07—k
70 e K 65.02
. 63.03 64.21 L0
60 56. 49
53.21
50 L0
40
30 15. 49 16.98  16.50 20
J 11.16
20 8.65 10
10
0 T T T T T 0
90 100 110 120 130 140 150 7/°C

B2 BETREERESER
Fig.2 Screening results of the spray drying temperature
2.5 BEFIGIEIZEEER
JRHREAA A5 e B DL OIS 55 RS L BER
A BT R PR R A, BOE R A R (2%, 3%,
4%, 6% HPMC FIIZ LI B 1788) sl 2583 , Il 4 mL 7K 58
Sy VK 16 mL LR AR WEEAT JCUUVE )= 55
58 A WL 25 25 mL B 485 i SH%
Jie , WL 55 R 25 s IR AR 0. 1 mL, B T 808 7
b S S SRS O , 10 s BB ] o 5% 5 ),
4 HPMC ¥ 0 3% I, 3 R BEE v, S A 5 R 25
AT 25U SR A A BB b RIS RS T Y 2y
JRE AT SE R T CBUSE AT R E$E 3% HPMC.
RS BEMESREREER

Tab.5 Screening results of the film — forming materials and

concentrations
BEAA KB BRRA RERKRS BIE R
HPMC 6% ++  BE@MFPR ORE,TREBT

4% + 4 mEIK BRI, T BT
3% + mER B, TEZEBT
2% - mFk AR 5y A

RUWEL1T88 6% + o+ KR AIE, TAHBT
4% + BENFIR R, TARBT
3% - " FK AR5
2% - E S AR L 5y A

E: o+ + IRIRREE, + Rk, - JRIERREE,

Note: + + refers to the solution that is relatively viscous,
+ refers to the solution that is generally viscous,and — refers to the

solution that is not viscous.
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AT A3 B0 AN TRIA R 43 B8 2 Tt 5o W 751 ol
FI[R] B4 53 006 55 K, AVRAAR R 3 50 2 Tt %) s B 790 S B - 1]
K B R B 2 B2 B R s R, A R
SR B B AT 0 1 | LA RCASE A 8] A 48 AR b AT % 5%
FRELO. 6 ¢ HPMC, Il 2 mL 7K 7843 K , 43 5 2.1 10,
12, 14,16, 18 mL, fil /K 72 %5 & 20 mL, B 15 2 BEAAR R 4y
B0y 5°M 50%, 60% , 70% , 80% , 90% 1) 75 - H1 3¢ 6 1]
L, 24 L BRI KA 80% F190% st 1 i I st 18] JIG A
255 M R R B R 80% .

K6 CEEMHEIFIELR (min)

Tab. 6 Screening results of the ethanol volume fraction (min)

TERRSE R | LEHMRRSH BRI
50% 39 80% 16
60% 29 90% 15
70% 19

2 Vs A O 3K WSS AR I 2R I AT K 1
FEERA L st AN TR 7 22 X R 2 7 A — 2 5
M) o 228 ELHE N A LA B T 5 2BV s A L TR
G5 W, 55 R 2% 5 KW il 25 8 B,
W 2 KA HEDTUE , B , PR EBE 2025 1
oy, IR AE 2 MR Y A — ey At i E e
Wy K A I A SORSER et JJ0. 6 ¢ HPMC, A 25
FE N2 mLK A B R 20 0. 2 o K3 FRE , kel 2
VA, S I A BB B il e 25 %2 20 L.

s J5 55 40 J7 : BUHPMC, /il 2 mL 7K S840 K 4K
B S 2 ARSI L B R A AR A
FHIE 1 2BV i DU 6T B A B S 2 A ) AR BRI
I 2% 20 mL, BEFE 5], BIAS by KRR 7,

*7 EREEHBEENLTSEE(g)
Tab.7 Prescription and dosage of the film spraying agent of

lavender essential oil (g)

W% HPMC wW4HEMNERALAYN TRIHE HH kK

WAL 0.6 0.1 0.6 0.8 0.1
A2 0.6 0.2 0.8 1.2 0.1
A3 0.6 0.3 1.0 1.6 0.1

2.6 {KIMIEKIE

B i 4 - BUEAL N 2. 01 g, BRI 1. 00 g,
BUIER0. 81 g, AR 2. 01 g, FiE EE /K%, 5 mol / L
AEALENTE pH 2 7. 4, 7K 2 200 mL, {4 FH =5 H IR B
F 121 CHRAF T KB 15 min, 241, WIFS .

TV 2 < 4 B €0 8 BR RN K W AT B 40 i) 4
FrFRE R 5L, 37 “CHER BT FRAE R 57 24. 0 h, PB4
PR 74 K TR A R K R A e B v O R R RO B
1.5 %108 ¢fu / mL,

PR AC A A FHFT LA R 4K A .85 8 mm
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FIAR T, 121 “Ca K B B 4R 1= T 200 wL 257
(S PRSI AR 1, AR 2, BE AR ] 3) 30 min,
B, PR AR IR (R 474 0. 08 MPa, & B 4 50 °C) T4

0T P S8« BROTE AL S O A0 B 100 L, I A6 T8 3%
S b TETUSChRIC I B B E 2GR AN, B SR AR
B IR, 38 R VAR R RO 0 B B AR DK B
SR o FH % 8 T AT o ) A RO Tl R R X 4 €
] 26 R AR R R TR R A B R IR R L AT B TR
Bt R LA

®8 HIMIETHER

Tab.8 Results of the in vitro antibacterial test

EEL 15 wRA R HRAS
A wHBL , WEBE ,  wHBE . HWEBA
HAK Ak Ak HA
%(mm) e %(mm) e (mm) } (mm) Rt
Kh#H# 0 S TN (| R (160 /U (| VAo
SIAELY 0 e T 1| R N0 ) R S S I8 (|

Erob o+ o+ ABEME, v+ PR, - AR
Note: + + + refers to high sensitivity, + + refers to moderate

sensitivity ,and — refers to insensitivity.
2.7 HHPIEH

R SEIGRT 1 d, SR H 10% 7K 45 S JFR
/N, P HE BT B9 /N RS 38 B &, BB BR 25/
SUAR /NG S B B O 32 400 /0 B o A P R A A7 3
fREl4 =150 4 20 g ik E K TP 2 min, | AR/, 59
UK RS /N R B XIS s, ik A5 5 R Bk () 7 TG 1)
B, 15 s J5 37 BRRS R ARG , £ FH WXL (¥ X0 T 5 ik
] B , B D/ IR IR S o

A5 4 2 BEALR /N B Ar ARRL A | A 25 )
ZH TR 12 W) 2 2 MR 3 41, 4% 5 AR A
H/NE T 25 MR 0. 1 mL; A5 W20 /N LT 5 7
CIECE 0.1 g, MERRF] 1 41 WSR2 21 WS AR5 3 20 7 331
T BRG] 1S R R 2 EHEE ) 3 4% 0.1 mL, FLEAS 4
241V 25 R WXL 25k T, i 224525 7 d, il
AN RS IR 2 /N RS R R AL B 53
W3 A) 552 R 5tz 18 (13 B) o IR A -
P2 (HE) 95 B0 7 e 25 3L o, T2 003 A6 48 Pk 240 i
=, WoR R (K3 CUEI3 D) fF 6 %
BT Bl 5 2 24 (B] A 0, 2 A5 7 Bz JOk 34
A MR AR | HOR BB 47 B R A A e E] (ol Bk
PV R JRAB 5 58 8% ) VT Wbt 555 1 7 24 o >k H Graph-
Pad Prism 19. 0 8% B A T AL B RN G i t22 40 i, 21
] LA AT BN R 22000, P < 0. 05 W E R A G4
o F P 4 AT I w2 ZH AT AR 3 2H mT BH I 4 e 2
Py A st E] ROR 5 BAPE 250 AR L, 36 B B A Bk ol
WS BT R A A 2 O A VR o R 181 5 0] I, Masson
Y0, 55 SRR 3 2H /)N B R J2 v B S A A 2 R 4

KRS, BA RAFH B IR R 1, R W 25 2 m fe ik T
2B IR AEA

IEH /N

N

[

A-B EEFE C-DHEFEREA( x 20)
B3 NREHGRE
A - B. Fur morphology C - D.HE staining pathological section (X 20)

Fig.3 Mouse scald model

A ARE /d
30 1

20

10

415

E AP < 0.01,
B4 ZinRERAIE R B
Note: Compared with those in the model group,”P < 0.01.

Fig.4 Comparison of the healing time of scald skin

3 atig

A [ AH 5 SCHR A2 B, 1D 41 3Bk | ol B B
PR IBOE NI R | A B B R OCR
[ 7 B BB ) 41 HORA vo, Bl B Bk A 4R R de
i P AR IR A AR BCRAY F T 2 ) AR AR T T
SRR, HEFE AR [0 $E G o 78 i A A ARG Tk W 51
I, 7 B R A ] B A DN 3R, B R IE S Ik S L R
B BRI 2, 2R PEAAS TN EU S BUSCR i 52
LRSI TR-SSEN L AR R/ R (I INTTR Yk
AR5

FIAT, WS R 5 R R LB S N AT o £ B g
PERLAR , BEH i o0 OB AA A, ELAE A ik 1 3 i, i
TeF A A WG AR B 70019 D S A B i 2 ) 41
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A B
A BRI B, fabkZapie C. WA 14 D SRIRAI2A E. R AI 34

B 5 Masson =R ELBEREVIF(x20)

A. Model group B. Positive drug group C. Spray film group 1 D.Spray film group 2 E. Spray film group 3

Fig. 5 Pathological section of the Masson trichrome staining (x 20)

BV N 1% ~ 49112200 | H 5 i vk 22 3l a3 56 ]
H, 4% DT SE AL BE AT e K HR R 2 B i L A R
B, BEFEE B R ] WLAR /N R i — B
A TRt BTUE 5 K DU AP B A A0 A IS ) i,
R L, I AR Bk ) i — B R] S IR
LIRS 8 & 1%, 2% , A% VU4 B AL B S
M FEE 1) 140 ol R S o 3, 4% W JRE 1) T 1 ) A2 i L AN
SEAEHAE T, 19% W RS 0 B8 0T 52 448 T 5 2% W IR A
A BE R A AR T 255 % 08 L B SE I v I ) 2
FIEREF] 3 205N A 0. 2,0. 3 g PUATEALEE T

A RO T A DA A b AR O Ok, B
APUEHR EE PR P A RIIE S kT kR
VERT, WA 2 40 B P A s 1 LG L X e 2 4 G 47
AR, TIPS R FE A ORI
A BE 38 I 3 % A K BT (EGF) R £F 4 A4 K
T - 2(FGF - 2) F 5 i #5008 & A 1w 22, 3 ORI
IRYT G A B R B B OE R T
T 1 L R I B B S R 2 21230 X 2 5 A /N B
W AT R YT B e £5, Masson % {0 25 5 4 7, 5 R
TN BUE B 2 B 2 A HE 5 55, IR 25 H , S5
BE 1 245 0 A A AR, 2 B a2 s ) BB A1 2F 32 5 B R 1) 18
S [T, W2 B AR 30 3 2w /DN B3 B 2 T e A
ZH T /0N 8 0 S A A I R T BB B A 8 R 1Y 1
L ARBA B8 0A JE DL SR g5, R ek it — b
W% -

ZE TR B R A AR ICT 2 i 10 £ &
60% ZIEHEEL 2 K, 7K 2. 0 h, R BURIR A 5 T 120 °C
AT PR R A R B, AL R B
3%HPMC, I FI L5 80% L5, 2500y B A KR Il L DU 4T
AL B AR A Y I B B R RN R I
RID o5 T A A THh S ) 0 PR S 0 5 SR R T A RORG
TH AR Xt 4 B € AR A BR A R T B 1 0 T P 8 ~
12 mm, M E SR B4 2S00 45 1 TR, AR ORI
WS R BE IR 2 i AL o
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