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[ Abstract] Objective To investigate the pharmacokinetics of econazole solid lipid nanoparticles ( E-SLNs)
after administration of one single dose in rabbit eyes. ~ Methods E-SLNs with 0.2% econazole was prepared by
microemulsion method. Its antifungal activity against Fusarium isolated from the eyes of patients with fungal keratitis
was evaluated in vitro and was compared with natamycin eye drops. Four healthy New Zealand white rabbits were
assigned to the blank control group without any drug interference during the experimental period,and other matched 21
rabbits were randomized into 7 groups according to the specimen-collected time,with 3 rabbits in each group. E-SLNs
of 50 wl was singly applied to conjunctival sac in both eyes in the 21 rabbits, and tear was collected using a filter
paper at 5, 15,30, 60,90, 120 and 180 minutes following administration of the drug. The cornea specimen was
collected at above-mentioned time points respectively. The drug levels in each sample were assayed by high
performance liquid chromatography. The accuracy, recovery rate, stability and antifungal activity of the drugs in tear
fluid and cornea were detected. This study protocol was approved by the Life Science Ethics Review Committee of

Henan Eye Hospital ( No. HENNCA-2017-22). Results For the tear samples and corneal tissue samples, the



e S gh IR B Ak 2020 4F 12 H 5 38 %5 12 8] Chin J Exp Ophthalmol , December 2020, Vol. 38 ,No. 12

relative standard deviation (RSD) of the accuracy of the drug was 2. 34% —4. 04% ; the stability analysis result showed
that the RSD of the drugs was less than 10%. The 50% minimum inhibitory concentration ( MIC,,) and 90% minimum
inhibit concentration (MIC,,) of E-SLNs were 0.37 pg/ml and 0. 89 pg/ml, respectively. The MIC;, and MIC,, of
natamycin were 1. 15 wg/ml and 1. 70 wg/ml, respectively. After one single dose application of E-SLNs eye drops, the

peak time of the drug in tears fluids and cornea of rabbits were 5 minutes and maximum concentrations in tears and

- 1033 -

cornea were 597.64 pg/g and 33.15 pg/g, respectively.

achieved are higher than MIC against Fusarium.

Conclusions  The drug levels in tears and cornea
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121 BRI JE: Vyy t Vy =80120, (AL
Waters X-Bridge C18(3.5 wm,3.0 mmx150.0 mm) , i
g 10 pl, i 0.5 ml/min, A5y 40 C, 45
WK 210 nm,,

1.2.2 E-SLNs gyl & AR J7 ) 45 M (0. 06 g)
AR R TS (0. 06 g) (ki (0.6 ) i AH, H ik
TSR KA o TEBE RS TR KA AR, e
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2.1 E-SLNs f{Jfife .PDI . Zeta H{if
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Figure 1 Particle size distribution and Zeta potential of E-SLNs

A :The particle size and PDI of E-SLNs was (15.41+1.44) nm and
0.300+0. 013, respectively, and the distribution range of particle size was
relatively narrow B:The Zeta potential of E-SLNs was (-1.21+0.24)mV,

close to neutral E-SLNs:econazole solid lipid nanoparticles

45 137X-232.49 (R* = 0.999 8) .V, = 61 261X +
487. 18(R*=1.000 0) , 25 FL 351 /& 5256 ¢ B Ar T 20K
2.3 R[RVEE S 25 R o B O A

THR A B8 53 B J7 3k B9 AH X A5 D 22 ( relative
standard deviation, RSD) 7E 2. 34% ~ 4. 04% , 1, W I =&
AR BENL R 22BN, 7T S
2.4 S[EIRE ] AR

TH S A A b 25 I R L3R 1,2, 7 5 (o
] 245 ) X 25 WA it [ e 4 Y R, T TR A
R Al Y 2347

Fx1 BRPHYEKENELER

Table 1 Drug recovery rate of tear sample

R it A o)

(pg/m) PEA [a] 1z % (mean+SD , % ) RSD (%)
mn

16 3 104.76+6. 02 5.75
4 3 105.30+5.07 4.82
2 3 110.77+5.22 4.71

1 RSD : AR 5 o 22

Note: RSD : relative standard deviation

R2 ARPAYOKENESER

Table 2 Drug recovery rate of cornea sample

fru”:”‘/’ﬁf“q’g FEAR IR (meanzSD, %) RSD(%)
0.8 3 101.57+3. 33 3.28
0.2 3 97.30+2. 84 2.91
0.1 3 103.21+8. 62 8.35

ﬂf :RSD; 7H:l X‘J’{VT\ ‘/’ﬁ:%

Note : RSD : relative standard deviation

2.5 OR[RIRE SRR E M A A
16 4.2 weg/ml JHWEE & F0 0. 8.0.2.0. 1 pg/ml ff
JEAE SR TE 0,12 .24 h (%) RSD %/ T 10% (£ 3,4)
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®3 BRPAYNBEG
Table 3 The stability of drugs in tears
iy FE ReA ARG R (mean£SD, % )
. v RSD( %)
W (pg/ml) 0h 12h h

16 3 99.60+3.91 100.40+0.84 102.76+7.11 1.22
4 3 99.16+5.76 104.41+5.36 102. 17+6.22 1.80
2 3 104.43+3.39 93.12+7.47 108.38+7.49 5.79

T RSD A X A E 22

Note : RSD ;relative standard deviation

x4 ABRAATHYHRESE

Table 4 The stability of drugs in corneal tissue

25 R kA ASTEIE ] 27 34 i 2% (mean+SD, % )
WEE (pg/ml) i 0h 12 h

RSD( %)

0.8 3 100.46+2.56 101.70+3.02 101.52+3.20 0. 51
0.2 3 102.03x1.64 104.24+1.20 100. 11+8.20 1.38
0.1 3 101.37+x0.95 102.27+1.01 96.24+9.49 2.48

{f :RSD: *Fl X‘J/I"/JA\ \{ﬁ‘:%

Note: RSD :relative standard deviation

2.6 E-SLNs iR 254030 J1# S %

2.6.1 E-SLNs 71 i 25 0o JE 14 25 3 5 M
50 wl 54 43 %1 0. 2% (1) E-SLNs % HR W& 5 IR /5 5 min
25 W)7E IH VA B O BIOA B B, o 597. 64 pe/g, H
Wt 5 P ) 79 B, 2 ) o 7 R AIR, IR JS 2 h 24
PE I b 5 A I A 2, 0 BR AP 1 31, 74 min, i
W) & & -0t E] gl 28 8 1 2 (area under the cure,
AUC, 150 min ) N 13787.91 (ng/g) - min(E 2,%5),

51 000 Te040
= i
= 800 %?0
& &
H;E“ 600 i)
= B
g 400 =20
%
& 200 ]
£ Z10
= 0 K
0 30 60 90 120 150 180, 0 30 60 90 120 150 180
158 (min ) IS 5] (min )

B2 ESLNs AalRGRMER ARPHERUN S S - E fLk
(n=6) GHRJG 5 min 2549 5T 53 B0A 0 , I 45 I (8] (49 SE 4, 25 ) o
BB WAL AP Y B BB TRE AR Y
Frm-mfEik BB E - R E-SLNs: 55 e me [
YR N A

Figure 2  Econazole content-time curve in tear film, cornea of
rabbits after a single instillation of E-SLNs (n=6) After a single
dose of topical eye drops of E-SLNs,the content of econazole reached the
peak value in cornea and tear at 5 minutes and then decreased gradually
with the prolong of time A :The pharmacokinetic profiles in tear specimans

B:The pharmacokinetic profiles in cornea specimans E-SLNs:econazole

solid lipid nanoparticles
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2.6.2 E-SLNs 6t 10251 & Bt J 25 L) 1y 2%
% E-SLNs Ji IR s BR 5 5 min 25 99 7 4 43 $i0ik 04
B, 0 33.15 pg/g, A I 8] (Y 4E 4, 25 9 5T At 73 508
HFEAR, 2 h J5 s T AR 2, T BR 2 2 1 04 88. 65 min,
AUC,  1gomm H 1644.81 (ng/g) - min( K 2,3 5),

x5 RIREXAREHRBEAR AEPHNERINFESH

Table 5 Pharmacokinetic parameters of E-SLNs in tear
and cornea specimans after a single instillation
of E-SLNs

. . AUC > min
FER B T(min) T, (min) C,, (pg/sg) 080
[(Mg/g) + min |

13 787.91

1H 6 31.74 5.00 597. 64
i 6 88. 65 5. 00 33.15 1 644. 81

T : E-SLNs : 25 HE W48 [] 14 8 B 44 K KL T« THBR 2P 005 T, 259 3K
AR ] 5 € s ZH AR JE 5 AUC ), 150 05, 2 25 I HITER T 1T

Note : E-SLNs ; ecoaznazole solid lipid nanoparticles; T, , : half-life; T, :time

of peak;C :peak concentration; AUC | g ., :area under the cure

2.7 E-SLNs giliRJ5 50875 2 IR MIC,, HbAL

E-SLNs 5 17 85 B fth 75 28 3 MR W%k 30 ok 2o ke 7J
BRI 410 3 155 5 4 A 45 R B 7R, E-SLNs [ MIC,, 4
0.89 pg/ml, 25 A iR fth 25 2 % IR ¥k MIC,, fY 1/2, E-SLNs
[ MICy, g 0. 37 pg/ml, Sy H Ath 25 0 HR W MIC,, 11
3/10( % 6)

% 6 E-SLNs iR % 578 {1 5 3R i AR & B9 MIC Lb %
Table 6 Comparison of MIC between E-SLNs and natamycin
eye drops (pg/ml)

gj% MICS() MIC";’O
E-SLNs 0.37 0.89
7 T 1t B 33 R 1.15 1.70

1T : E-SLNs : &5 5 W [ {4 18 J5 299 KR 5 MILC < S5 /)N 410 7 ¥R B8 5 MULC. < 4100 1]
50% 4 B A= A 1 B IR 25 9 9k 5 MIC < 41 ) 90% 41 1] A K (Y B IR 25 )
R

Note: E-SLNs: ecoaznazole solid lipid nanoparticles; MIC: minimal

inhibitory concentration; MICs,: 50% minimum inhibitory concentration;

MIC,, :90% minimum inhibitory concentration
3 itie

AME 5T il £ () E-SLNs .42 2924 15 nm, /N F
100 nm , HLA5 2535 #1 55 5F B 19 B 5. PDI £E 0. 01 ~
0.50, 4B E-SLNs & — ¥4k £, E-SLNs 2
B P AR A 5 A B T 1 £ R i =2 () TG H 4 [
PHE R VR, B8 5 F ) A RS 1 B MR E R A R T I
PE IR B3R T T

E-SLNs Jiij HR VB A 25 B 3% IS, 45 TH VA L ol
3 h JEETH IR A R AR I A B0 259 o i IR T A
SENERE S B 25 08, v IR T BB B E A AR B,
2h TR E T L SR, Bk HR G 24 vk AR

T EEA I B, 5 — B W DA LA LA 5 T8 K i e -
(1) E-SLNs Ji IR ¥ LA K 24 A B, %6 B AR AR, A K
0.59 cP, 24y 7E 25 [ € A (Y i B8 I 1) 2, T Jal 3 O
HAT A= W % I 1) 7 SO (37 W SR 3R A T 55 ) I
A o4 50 %) 285 8 A, 388 m 3 I Y TR 3R 1 v B B, A
452 7 3 L 3R A TV B e 25
(2) 7 MRV 2 375 0 e W 5, e S 1 5 2 1) 6 o B A
AEEA D Ko A TR B b BB 9 R ALY
RLARH /N 25 ] i i A R T Bz ) B Y LB A
oI 9B A b, 5 i b R 0 R R ) E B R s iR
H,un £ 25t 25 A4 5¢ 5 B 1 ( multidrug resistance-
associated protein 1, MRP1) MRP5 %35 & | fiz'»/,
B b B 245 W) RE 5 v IR B 500 i 7K 1R 25 9, A A
J5FE A 4 e R AR HE N P B, o B R R A P R
ZIWIRE T S I AR I — D7 7K 5 B E A B3 K, 3 26 TR R 2k
ST B K R A O BT L A 42 5 s K o
8 24 e B2, (7 JH 32k 30 e 410 ) 0 0 1 A S A ok B2 L AT
E-SLNs j# IR i) MICy, A 0. 89 wg/ml, {§ F 17 &
TR At 25 = T IRV MICy, . S df AR JE 3 h i ff s 24
VI o 80 4.4 we/g, 290 45 FEME I MIC,, {H 1Y S
B, UGB R TR AR 3 h P, o IR 24 ) B R R KT
MIC,, , B8 | 24 ] 0 i o i 7] , 32 75 E-SLNs i iR
WYY FK 4 25 MBI 46 3 h LB o JF H, E-SLNs
19 MR R ) S AR AV T B S A 5 < MR WAk, A B2 2 FKC
BEMAEFTIME, BA —-EtaE .
BN A EE R R AR AL R 25 i %€

£ %k
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