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Abstract: Objective To optimize the formulation process of co-loaded nanoparticles (TBF-HQD-SAN NPs) comprising self-
assembled nanoparticles of Huangqin Decoction (3% %57%) (HQD-SAN) and terbinafine (TBF). Methods The HQD-SAN was
obtained with high-speed centrifugation combined with dialysis and then TBF was further loaded to prepare TBF-HQD-SAN NPs.
Based on the single-factor investigation, taking the concentration of HQD-SAN, the speed of magnetic stirring and the stirring time as
the investigation factors, and the drug loading (DL) of TBF, the encapsulation efficiency and the DL of baicalin as the investigation
indicators, the formulation and process of TBF-HQD-SAN NPs were optimized by using the 3-factor 3-level Box-Behnken design
(BBD)-response surface methodology (RSM). The optimized TBF-HQD-SAN NPs were characterized for morphology, particle size
distribution, { potential, and drug-loading capacity. Their saturated solubility was determined, and their antifungal activity against
Trichophyton rubrum, T. mentagrophytes, and Microsporum canis was investigated. Results The TBF-HQD-SAN NPs process was
optimized by BBD. The established quadratic regression model had excellent fit (all R? > 0.99), and the concentration of HQD-SAN,
stirring speed, stirring time and some interaction terms had significant effects on the indicators (P < 0.05). The effect surface analysis
showed that the drug loading of TBF decreased with the increase of HQD-SAN concentration and first increased and then decreased
with the stirring speed/time. The encapsulation rate/drug loading of baicalin increases with the increased of HQD-SAN concentration
and decreased with the extension of stirring speed/time. The optimal process for model selection was as follows: HQD-SAN
concentration 5.6 mg/mL, TBF 5 mg, distilled water 4 mL, ultrasonic (50 W, 40 kHz) for 30 min, magnetic stirring at 760 r/min for 1.5
h, and filtration through 0.8 pm filter membrane. The measured values of each index in the verification experiment were close to the
predicted values (RSD < 5%). The particle size of the NPs was (185.10 + 1.73) nm, the polydispersity index (PDI) was 0.22 + 0.01,
and the  potential was (—15.17 + 1.40) mV. The encapsulation efficiency and DL of TBF were (99.81 + 0.33)% and (3.32 + 0.09)%,
respectively, while those of baicalin were (58.59 + 1.42)% and (6.71 + 0.15)%, respectively. The equilibrium solubility was (2.27 +
0.09) pg/mL for TBF alone, (15.70 £ 1.66) pg/mL for the TBF-HQD-SAN physical mixture (PM), and (78.20 + 2.22) pg/mL for the
TBF-HQD-SAN NPs. The antifungal experiment showed that the antifungal activity of TBF-HQD-SAN NPs (with MIC values ranging
from 0.15—0.31 pg/mL, equivalent to 4.98—10.13 ng/mL based on TBF content) was significantly superior to that of HQD-SAN
(MIC value 1.56—3.13 mg/mL) and TBF alone (MIC value 0.06—0.50 ug/mL) (P < 0.05). Conclusion The BBD successfully
optimized the formulation and preparation process of TBF-HQD-SAN NPs. The resulting NPs demonstrated uniform particle size,
excellent drug-loading performance, and significantly enhanced antifungal efficacy, laying a foundation for further research.
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5 TBF BHEA MR REEERH, XK
TBF #8416 25 R AL 70 B . A0 Fi R H A
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2.1.1 HQD-SAN W47r8  Z% k7 &3 5
HQD-SAN. #%ZJREE 3 12 1 2 1 2 FREGE S . (175,
RHEE, KR 18, 120 12, 12¢g, JBE), A
10 f5 587K, FIE 1h, BHJED; 2580 8 fFEK,
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Fig. 1 HQD-SAN particle size distribution (A) and TEM
diagram (B)
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(250 mm X 4.6 mm, 5 um); FBIH N FEE-0.1%0H
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Fig. 2 HPLC of TBF control solution (A), baicalin control
solution (B), TBF-HQD-SAN nanoparticles (C) , solvent
methanol (D)
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0.999 6, ZEMEVEHE 1.01~40.56 pg/mL; % Hhnife
MR (=19 5 FE N Y=37337X—5042.1, r=1.0000,
2R M 10.48~209.60 pg/mL.

2.4.6 FEEERLG B “2.4.27 RN VA OE
&, fE “2.4.17 UG RAESERE 6 Ik, WE
WX, TBF IR, THEEHSF . TBF 1§
FRH RSD 20508 0.31% 1.43%, 45 BRKIZ S
R % B R AT

2.4.7 FaEMERE  B“2.4.3700F TBF-HQD-SAN
NPs i@ &, HHWH 1 mL, BT 5mL &4,
NHIEE, #87A (50W. 40kHz) VfE, ERIRA,
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5 mg/mL il TBF 5 mg, i /iiHemtiay 2 h, #82
Wt S35 H EE 400, 600, 800, 1 000 1200 r/min
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R HAORBHEEHENRRAOKNEZES B CBA. BEENPEHENTMW (X£s5,n=3)

Table 1 Effect of magnetic stirring speed on particle size distribution, ¢ potential, encapsulation efficiency, and drug loading

of nanoparticles (X s, n=3)

AL TS ST LT - PDI ¢ kmy 3 5%/% BYE Y%
(rmin") TBF EEaE) TBF BEaE)
400 167.40627  02220.02 —12.01£0.14 9751431 53.65+£1.78 14320.13 6.31£0.22
600 176.30+11.69 021001 —12.07+0.82  97.92+1.82 49.63+220 236+0.14 586+022
800 177372771 0212004 -15.00+1.71  99.06+1.01 43.81+179 2672008 5.13+0.17
1000 175974830 0202002 -1426%+1.19  9830+195 40.03+=1.18 2.80+0.13 4.66+0.13
1200 168.33£7.10  02320.03 —14232295 100.00£0.00 36.49+0.79 1.744+0.12 4.26+0.10

R HEHRBRENHBRKARAZE D BRI BHRMFABHEN (XLs,n=3)

Table 2 Effects of magnetic stirring time on particle size distribution, { potential, encapsulation efficiency, and drug loading

of nanoparticles (X s, n=3)

AR ERS " . (EE g AR/ %

I A2 /mm PDI ¢ BAL/mV p— preven — v
0.5 1672742263 0214002 -12.424+1.10  100.00+0.00 67.07+4.64 1.40+0.17  7.79+0.53
1.0 168.90+9.74 0.19+0.04 -12.96+2.59 99.42+0.63  64.62+3.70 2.46+0.16  7.64+=0.47
2.0 181.23+6.54 0224+0.04 -13.84+4.72 98.42+1.46  56.89+425 3.04+024  6.66+-0.45
3.0 185.03 +8.81 0.19+0.02 -14.36+1.94 9946+0.94 4685+127 3.23+0.13  5.50%0.17
4.0 168.60+15.79  020+0.02 —12.80%+1.41 99.07+1.61  38.84+324 1.93+020 4.45+0.33

&3 HQD-SAN FREREMHBAMRKMKEDH. (BRI, SHEMEHENEM (X£s,n=3)

Table 3 Effects of HQD-SAN concentration on particle size distribution, { potential, encapsulation efficiency, and drug

loading of nanoparticles (X £ s, n=23)

HQD-SAN/ " \ BHE/% WEGE/%
Ki4%tmm PDI ¢ HAZ/mV . ~

(mg:mL™") TBF HEAT TBF HEIF
4 163.1740.45 0224001 -1536+£1.89  98.68+2.03 41.92+3.51 2.534+0.11  4.92+0.38
5 170.63+£9.19  0.2040.02 -1593+1.53  9830+1.95 5037+2.17 3.18+£0.18 5.84%0.26
6 169.97+11.05  0.19+0.01 —13.29+£1.40 100.00+0.00  57.05+3.61  3.254+0.09  6.65+0.40
7 179.40+13.50  021+0.01 —13.94+2.35 100.00+0.00 62.45+3.61 2.884+0.06 7.38+0.38
8 179.00+£7.23  021+0.03 —1588+1.19 100.00+0.00  63.57+248 24740.15 7.37+0.26

PDI. ( Hifir & TBF 3 200 B #E5#m; fE% HQD-
SAN JREWKEE 8N, TBF 2Bl 5k, #%
HaFRMERGEB LN, 28658, %5 HQD-
%NEEWEﬁS~M%MLﬁﬁT*5Hno

2.7 BBD-RSM 1fi{t. TBF-HQD-SANNPs & 75 T2
271 HERSKFRIE EREREE R EA
1 HQD-SAN Jli Sk B (X)) REJIPHEEE (X))
A D4 TR (X)) MBS ZR o T B 45 AR
(R $%, T TBF (a3 30 R PR R A8 AN B
B (HESBAET 97%, ARIEEERD, AH
YE R TRRR, TR, DI %% 52 R R AL iU B
AR TBE 8258 (Y1) BEFHAER (Y.
WEFEAE (Y3 NESEER, KA 3KE3 K
T BBD 14t TBF-HQD-SAN NPs {45 F1 1. 25,

Ve3R8 0 H 0 FE R — R A 22 4G
AR g e L R AR 4. A e, 5
Y3 UL “EKAA” HVPIARE, IO FE RS Ta
DL “ISERE” RVEMbRIE, 1ERIREE SRS R, @
iz A R IR R T 2240

2.7.2 2 RENVEHFFERIEES. {84 Design-Expert 13
BA X BBD iR & it B dE kAT 00, LY Al
Y3 AW RIFERR, 3l FUEL T AR . R A
BEAY 2 AR K 3 IRAAY . JE I Ty 2 A AT AR
RUTA) UL, S8 th i AR AL S . 25 SRR,
%mzwﬁﬂmﬁ#“ﬁ LA R L (P<
0.05), Btk E Tt —B . 2 kZ ok
VAT RSy BN ¥1=3.250—0.558 8 X110.176 4 X>+
0.200 9 X3—0.007 5 X1.X>—0.235 X1 X5+0.174 1 XoX3—
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&4 BBDIRHEEZRKE. HEZIHRER (n=3)

Table 4 Factor levels, experimental design and results of

x5 BIHMERHZ T 2 RERENBESIRER
Table S Analysis of variance for quadratic models of

various evaluation indices

BBD (n=3)

%5 Xi/(mgmL™!) Xo/(rmin”')  Xsh  Yi/% Yo/% Yi/%
1 5(-1) 600 (—1) 2.0(0) 2.37 49.33 5.89
2 5(-1) 1000 (+1) 2.0(0) 2.82 38.86 4.57
3 5(-1) 800 (0) 1.0(-1) 2.40 65.10 7.58
4 5(-1) 800 (0) 3.0 (+1) 3.20 46.52 5.54
5 6 (0) 600 (1) 1.0(-1) 1.12 70.37 8.44
6 6 (0) 1000 (+1) 1.0(-1) 1.04 44.55 5.32
7 6 (0) 600 (—1) 3.0(+1) 1.25 44.86 5.35
8 6 (0) 1000 (+1) 3.0(+1) 1.87 36.01 4.20
9 6 (0) 800 (0) 2.0(0) 3.24 5639 6.63
10 6 (0) 800 (0) 2.0(0) 3.20 58.54 6.83
11 6 (0) 800 (0) 2.0(0) 3.28 59.07 6.86
12 6 (0) 800 (0) 2.0(0) 3.40 59.99 6.96
13 6 (0) 800 (0) 2.0(0) 3.11 56.89 6.63
14 7 (+1) 600 (1) 2.0(0) 1.13 64.81 7.58
15 7 (+1) 1000 (+1) 2.0(0) 1.55 3532 4.14
16 7 (+1) 800 (0) 1.0(-1) 1.89 64.65 7.71
17 7 (+1) 800 (0) 3.0(+1) 1.75 54.02 6.44

0.144 2 X:2—1.130 X2—0.792 2 X3%; Y,=58.180+
2.370 X1—9.330 X,—7.910 X3—4.750 X,.X>+1.990
X1X3+4.240 X2X3—1.240 X;2—9.860 X22+0.630 X32;
Y3=6.780+0.290 X;—1.130 X,—0.940 X;—0.530
X1X2+0.190 X1X3+0.490 X2X3—0.130 X;2—1.110
X240.160 X352 SIFM AR 2 70 2 B (1) 7 2%
ST SRR 5 FR, 3 AMNARFRFRT) 2 SR

VAT S R
fabr  P1H PA
Y1 <0.0001 02896 0.9912 0.9799 09137 0.1241
> <0.0001 03685 0.9901 0.9773 09115 1.6200
Y3 <0.0001 02368 0.9914 09804 09103 0.1776

i
R RER FmMEe
G

HUE R (R KT 0.99, RIS RIT;
HARHI P EHYI/NT 0.01, 3E—5 U B iZAH A B
R T Ha bR T .

273 FARTY [A] A FR ) T 2 o AR 2 R
3 MG TR AR OC R EUL B BT AR R SR R
I, W F AR TBF-HQD-SAN NPs [ 4k J7 A1 T
AT AT ST, R 6 1813 R E 2 A I
AL, A Y X Xo Xs 1 IRIR 2 YT,
X5 X5 X085 G AR EIUAR] T RBEKE (P<
0.05), HAMBIAEZE. B A X, o 501
KL, X2 /I, X5 X0 X5 X, 05 X110
L HIUAE] T WK (P<0.05), HABTUA B .
B s X Xow X B9 1 IRT, Xo 1 2 IR, X
5 X0 X 5 X3 WAL BUEE] T 8.3 /K7 (P<0.05),
FABTIA G2 . MERARED, 1520 E0 TN
Y1,=3.250—0.558 8 X;+0.176 4 X>+0.200 9 X3—
0.235 X1X3+0.174 1 XoX3—0.144 2 X12—1.130 X>>—
0.7922 X3%; ¥,=58.180+2.370 X;—9.330 X,—7.910

#& 6 HQD-SAN NPs ZiF{1#54789 BBD EIVARBFN T E S
Table 6 Regression models and ANOVA of BBD for HQD-SAN NPs

RZE Yi Y Y3

RE CFHR HEE BN FM P CFAM AME ¥WHF FE PE O FHM BWE EF O FE P
AL 121700 9 1.3500 87.7700 <0.000 1 184220 9 204.69 77.66 <0.000 1255400 9  2.8400 90.03 <0.000 1
Xi 25000 1 25000 162.1700 <0.0001 4511 1 4511 17.12 0.0044 0.6543 1  0.6543 20.75 0.0026
X 02489 1 02489 16.1600 0.0051 696.11 1 696.11 264.11 <0.0001 10.1900 1  10.190 0 323.09 <0.000 1
X; 03230 1 03230 209800 0.0025 50035 1 500.35 189.84 <0.0001 7.0600 1  7.0600 223.98 <0.000 1
XX, 00002 1 00002 00146 09072 9038 1  90.38 3429 0.0006 1.1200 1 11200 3564 0.0006
X5 02209 1 02209 143400 0.0068 1580 1 1580 599 0.0442 0.1495 1  0.1495 474 0.0659
XoXs 01212 1 01212 78700 0.0263 7206 1 7206 2734 00012 09664 1 09664 30.65 0.0009
X2 0.0876 1 00876 56900 00486 643 1 643 244 01621 00671 1 00671 213 0.1880
X! 54200 1 54200 352.0200 <0.000 1 409.37 1 409.37 15532 <0.0001 52200 1 52200 165.70 <0.000 1
X3t 26400 1 26400 171.5900 <0.0001  1.67 1 1.67 063 04520 0.1083 1 01083 344 0.1062
WRE 01078 7 00154 1845 7 2.64 02207 7 00315

KM 00617 3 00206 17800 02896 940 3 313 139 03685 01362 3 00454 215 02368
ALEFE 00461 4 00115 9.05 4 2.26 00845 4 00211

HZE 122700 16 1860.65 16
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X3 —4.750 X1.X>+1.990 XX +4.240 XoX5 — 9.860

X2 ¥3=6.78040.290 X; — 1.130 X>—0.940 X; —
0.530 X1.X2+0.490 X2X;—1.110 X2%.

2.7.4 TSR A Design-Expert 13
AR, RIEVAT RS R, P S48 A 2
FRMM 2 AR, B EEBCAFO S E, M
AR B (B 3D, Bl 3-a~c &R, 1E X3 8 2.0
h I}, TBF #Z5 &b Xi M INmFES, BEE X2 1
NSt J5 % 7E Xo oA 800 r/min i, TBF #Zj&
BEE X Xs B3GR 7E X0 8 6 mg/mL i,
TBF R EHEHE Xo A ] (1S I 3 J5 % . &

Yi/%

o

Yo/%

[oS]

Y3/%

X/(rmin™") 700 5.5 Xi/(mgmL™)

3-d~f %R, 16 X3 N 2h I, BEHAEEEE X
FIXE AN SE N, B X RN BE A 7 X2 24 800
r/min B, I EEREE X PG Em, bE
E X IEK T FEMK; 76 X N 6 mg/mL i, TBF %
A Xy MG Sesg 5 M, BEE X K
MG, B 3-g~i 7R, 7E X3 8 2h I, BE5HE
ZiEbEAE Xo ISR, BEE Xo RN S
JE B 7E X2 4 800 r/min I, X ZGEIEE X
s NmEGn, B X FREK T K 7 XN 6
mg/mL I, EEFHRAREE Xo 1IN Je3s 5

B, B X5 AT FEAIC.

5.5 Xi/(mgmL™) 700 X2/(rmin")

El3 EEEZE X Xov XXWENE ¥V (a~c) Y2 (d~D. V3 (g~i) S =43 NehEE
Fig. 3 3D response surface plot for effects of factors X1, X2, and X3 on response values ¥1 (a—c), ¥2 (d—f), and ¥3 (g—i)

275 AT ZEAUE @ik Design-Expert 13 5
B BTt AU S NS B R A T2k A
X1=5.6mg/mL, X,=760r/min, X3=1.5h. ffigit
TR ILTEZMFWT: HEL 5.6 mg/mL HQD-SAN F1
5mg TBF T 10 mL FR)EH, IO 4 mL Z8000K,
A (50 W, 40 kHz) 30 min, JOARES8ERET,

B T RES A L, 7F 760 r/min S R HEE 1.5
h, FEfhEE 0.8 um MIGERE, RIfS. 448 “2.57 Jrik
K HPLC ¥EillE TBF AEE 51 () G 3 A4 24
o T L, BN Yy Yo A Y A TRINAE 43 R 3.25%
58.18%. 6.78%. SLFREAEWIR 7 Fiw, S5HRE
N, SERRIUEEATE I, R IZEA R T
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*x71 Y A BEFRMNEE (Xts,n=3)
Table 7 Measured values of Y1, ¥2,and Y3 (X £ s, n=3)

*8 A EHMm™ TBF BIEFAMENELER (X5,
n=3)

415 Yi/% Yo/% Yo/% Table 8 Determination of TBF saturated solubility in
SEEEIIEHE 3244014 59.054035  6.834024 different samples (X + s, 7 = 3)
A 3.25 58.18 6.78 Bkl MRV (ngrmL ™)
Ve BLAF TBF 2.2740.09
’ TBF-HQD-SAN PM 15.70+1.66
2.8 TBF-HQD-SAN NPs BY%%1
Q HYFRAE TBF-HQD-SAN NPs 78.204+2.22

2.8.1 KifEoHTE CHAL FZR “2.8.57 IR TE
il % TBF-HQD-SAN NPs, fKH “2.3” Ti NN
SERAE. PDI. C HifZ, TBF-HQD-SAN NPs il & i
24 (185.10+1.73) nm, PDI A 0.22+0.01, {Hi
A (-15.17+1.40) mV.
2.8.2 S #r  HU TBF-HQD-SAN NPs ¥ /i 1% &
WFRESM L, RN T, TEM WsHE
. ERWE 4 frR, NPs B EY—BRIE.
PEsEw '

_ , -
‘ -
Tl . . .
i i T b
ogu? o * e

4 TBF-HQD-SAN NPs TEM
Fig.4 TEM diagram of TBF-HQD-SAN NPs

2.83 QEFFPAGEMNE %E “2.57 BUF T
YL € TBF-HQD-SAN NPs HH #5547 fll TBF K]0
BERMPAE. GRER, WEHRAE MR
RN (58.59+1.42) %A1 (6.71£0.15) %, TBF
() B, 5 Ze F g 25 & 0 i 8 (99.81 £0.33) %Al
(3.32£0.09) %.
2.9 BFNARRERNE

MRS SCHR I VAN A BEUST, 233 B TBF J5Uk}
2 .HQD-SAN 5 TBF #3115 (physical mixture,
PM) (1 3.24% TBF 5 96.76% HQD-SAN, 7E &>
EHIRIE 5 min, JE2IRI1S, idv TBF-HQD-SAN
PM). TBF-HQD-SAN NPs % 250 mg, /I PBS 6.0
W SmL, #AE (50W. 40kHz) 10min, it
HRVER, BT 32 CHMEEEZAE T, 100 r/min
E%% 48 h, 7F 13 000 r/min 2610 RO (B OF4E
50 mm) 5min, FIEHERE 0.45 pm FFLIEREE T
&, £ “2.2.37 TR ik HfHE L TBF &
. 45N 8 fizn, TBF-HQD-SAN NPs A TBF
AR TBF J5URL24 1) 34.45 £ YIERIR G
4.98 .

2.10 FHEMER

ZRIG RIS = AREYr 2> (CLSD 1 €224k
LB R M B DU L R 25 ORI 1 2 2 77 ) U, i
i 1%Z ILALEE-20 1) 0.85% NaCl LHIE B 4
BT . JUEEERE R . R /MRS, RPMI 1640
5 97 FEBC ] B R A 11X 104~5X 10* CFU/mL 1)
BRI . BUCE 96 FLAR, &M RPMI 1640 3557
B£ 100 uL, PRJEAEEE 1 AR 100 pL i &
WP 1.25 mg/mL ) TBE-HQD-SAN NPs. 1.25
mg/mL ff] TBF-HQD-SAN PM. 2 pg/mL [¥] TBF LA
K 200 mg/mL ] HQD-SAN, FHRMMIE 5 J5 W HL
100 pL 255 2 fL, WRIKIEAT 2 ERBERE 15 1L.
TBF-HQD-SAN NPs. TBF-HQD-SAN PM 4% Jifi &
WA 0.037 5~625.0 pg/mL; TBF [ EIKE
4 0.062 5~1000.0 pg/mL; HQD-SAN f 28 i 5 ik
¥4 6.25~1.00X 105 pg/mL. 1~15 FLF1 17 FL73H0
NBC I I B B 100 pL, 55 16 FLAE AR PR,
5517 SUAE9BAPEXT IR . K 96 FLARE T-% 141 1 & 46
IR 6 d, PRIHR NS 500 LR ks v 1) A A
B, FEEBHPE. BIPEXTIRFLAR L, DLHR SR 3]
0 R IR 98 BT AR K PR B ALK 245 40 Jo 2k R B Dy s /N A1
B (minimum inhibitory concentration, MIC)
B, FIRSCISTAT 3, WA RNE 9. 4R E
/v, HQD-SAN X 3 i ] MIC fHN 1.56 X103~
3.13X10° pg/mL, TBF X} 3 F 5 [1) MIC {54 0.06~
0.50 pg/mL, TBF-HQD-SAN NPs X 3 it ] MIC
54 0.15~0.31 ug/mL, LA TBF i+5, MIC 8K
4.98~10.13 ng/mL, Ut B TBF # A\ HQD-SAN J5,
HPUE SR 0 12.50~50 5, TBF-HQD-SAN NPs
(R 5 1 0 T HQD-SAN. TBF (P<<0.05).
3 g

TEETT I o B ORI S, oFEiE
BRI AR AR/, FRRE R E IR mA R
FRRE R R GRRAHAS DU M 1 25 P ) A0 R 4%
PRNT18), i WIRIE 7R 2 W, HQD HL AU F 370 2 e 14
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#*9 TBF-HQD-SAN NPs 717 ikBFEHI MIC f (X £s,n=3)
Table 9 MIC values of TBF-HQD-SAN NPs against dermatophytes (X S, n = 3)

MIC {H/(ug'mL™")

PRIt iR

TBF HQD-SAN TBF-HQD-SAN PM (LA TBF it) TBF-HQD-SAN NPs (LA TBF 1)
AREREY T 0.06 1.56 X103 0.61 €0.01992) 0.15 (0.004 98)
0t ek R 0.50 3.13%X 103 1.22 (0.040 52) 0.31 (0.010 13)
RADAHFH 0.13 3.13X 103 1.22 (0.040 52) 0.25 (0.004 98)

W, H HQD-SAN HHIHBUSS EEH K EZHES
BT HAMARS S HPUw R s i, ARk
%K A BBD-RSM 1ft4t. HQD-SAN 5 TBF f#¥4b7Js
T.Z, BAEBIHIFIi% TBF-HQD-SAN NPs (1) %
T8, il ey e, DA
RAF—FhAeTE = TBF AR L 3 9 bt B8 258501 41
HF, N IE SRR N AMIT TR AT AT AR -

AL R B 75 45 S RE 1P %, F
HQD-SAN 5 TBF fill & 4K il 7], i R %
gk 3 E 3 /KF BBD-RSM 1% 8% £ i) 45 4k 7
T 2. ftik HQD-SAN i &Kk & B 1E 7R 70 K AEHAE
RN RLRE, DU L 382G g Kok 1) 21 24
ey RN OUGRRE 7745 P P AL 4 TA) 2
ZHAR ALY BB 3 0E B %64, #ifR TBF-HQD-
SAN NPs Fif2/NT- 200 nm H¥—, MIH T5%
F ko

CEERY, TR IR RGeS T
A AR S G G MR T B AR
FLUEfREED 1), A IE /&% T HQD-SAN 5 TBF
M FAHEAER, MELERAgKR, BEUEE T
TBF WfREE, JEARYL T TBF KR Z 110 8. 254
SEIGF ], ¥ TBF N\ HQD-SAN J5, HHiHZCR
B TBF #2517 12.5~50 f5. N5 H—
J7TH AT R 2 HQD-SAN H AR/ S H . HE R
PR PR TE RO S TR S . AR N
JEER e B L BRI AN HEZRE B PSS AL 021, )
Y8 R 0T TBF F= AR 241, A3 in 7 52453 57—
J5 T AT e gKHFRIE3E T TBF 4 b B o

ZENb T AN T2 IAIE, 1 € S R £ 2N E 5.6
mg/mL HQD-SAN Al 5mg ) TBF, fNA 4mL 7%1%
K, MR 30min, MIABESIHEFET, BCE TR
FEAX b, AE 760 r/min 3 E FHHE 1.5 h, T 0.8 pm
FIBEI A B AER & T2 . AHlFIZ HPLC 405
TBF £z, HEHTasR, HETfdsE, s
B2 54 3.24%. 59.05%- 6.83%, 455 & s2brill
EEABN R, RZEEHETE, A

fif o TBF R AT S D B 2255 ) AR Ak 13 18
B o JE ST TR SRR B ZG ORI 2 2 (it
WAL MZG B (FERIB R SR B 5
. RAPRETRSERD RITRABTIT, Oy B JPee i
Il RIRTT IR 2B 1812
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