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Preparation and performance evaluation of Nepafenac Nanosuspension Eye
Drops

LI Qiuyan, XIE Peng
Department of Pharmacy, Tangshan Vocational and Technical College Affiliated Hospital, Tangshan 063099, China

Abstract: Objective To prepare Nepafenac Nanosuspension Eye Drops (Nep-NS-EDs) and evaluate its quality by in vitro drug
release and permeability. Methods The formulation and preparation technology of Nepafenac Nanosuspension (Nep-NS) were
determined by single factor test. The carbomer 947P concentration, shear rate, and shear time were taken as independent variables, and
the yield stress and viscosity were taken as evaluation indexes. Box-Behnken test was used to optimize the formulation process of Nep-
NS-EDs. The micromorphology of Nep-NS was investigated, and particle sizes were measured. The in vitro release rate and corneal
permeability of Nep-NS-EDs were compared. Results The optimal preparation process of Nep-NS was as follows: the concentration
was 1.0 mg/mL, milling speed was 2 500 r/min, and milling time was 4 h. The formulation process of Nep-NS-EDs was optimized by
Box-Behnken design as follows: the concentration of carbomer 974P was 5.3 mg/mL, the shear speed was 2 500 r/min, and the shear
time was 10 min. The prepared Nep-NS-EDs was irregular in shape, with some particles smaller than 500 nm. The average particle
size was (377.6 +=18.5) nm. The in vitro release rate and permeability rate of Nep-NS-EDs were basically consistent with those of
Nevanac®. Conclusion The Nep-NS-EDs was prepared according to the optimized process parameters, and the product quality could
be consistent with Nevanac®. The indicators of the prepared Nep-NS-EDs had no significant difference with those of Nevanac®,
providing reference for the replication of Nep-NS-EDs.
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PESS, AEVFREMR, ARRMNEZ, IHKIETTH
REMR . =R T — M) PR e R A o) 4E
AP 41, CHEE Alcon AR FF K EAK
TRERMIR, JFT 2005 4F 8 A EE M5
WRE S R BT, AR AN EFARE &
JRAT R AER],  HE 54N Nevanac®, #i4& A4 0.1%.
RN ETARZ Y, wT LIRS A, ERR A
IKARERAE N AR N TR, AR, 5
FoAM IR AE S R BT R 25 LG, RiSF i BB iE N
m PR, AR R /NEILAB, TR E
NIRBHEZ ARG, FEmiaIT AR, AL
5% W 25 e 90 KT 83 R TR AR R 2 Ll R0 gk AT T
TAE, RAGEENRH Elits%,
1 UEEHH

ZLM-0.5 B0 = B AP EEHL CRBT AU A R
AF)D); RMRH BISZES U s o dicdb mibl (k
HERHLERHABRAFD); ARV-310P HZSTR AL
(H#F A S AR AT); Mastersizer 3000 otk &
X (HEE Malvern AF]); FEI Apreo Z4 4 H ¥ i
e (CFEER K /RBHE A F]D; TR-3000 32 Bz 4 i
A (R ERFEAESA R 2D TA-HR10 Y
R R AL (SEE Waters /A 7] ); STY-1A BiE K
M CREETT R KR BB A R A 7D DGL-75B 7.
L0 RV (N R 22 28 TR
/NCIDRE

AR (N E R AR R B IR A,
JR 4 99.8%, LS S230812); KykHt 974P (%
I SRR A ], LS P3925002); ZRIK VI (T
IME G ZARAF, #t55 20230918); H &l CH
FEEMZI AR ITEAR, #ts 230911); FAL
W L EEE I ARAR, #its 20231012);
AALFE GPAEE IS ARZA G IR 534 A A,
fit5 20230103); fikHuEE — 88 CER7EAL THARGRR
AT, b5 980723); ZAEALEN (WY&l 25h
FRAF], fi5 20221205); H HilHLLHT (54 NaCl
6.78 mg/mL, NaHCO3 2.18 mg/mL, KCI 1.38 mg/mL,
CaCl, 2H,0 84 pg/mL, pH7.4); HAl73 J o
o ZEMAZF AR B AR A, 5 AEHI 25 A | AP,
FiE 0.1% (3 mL), k5 522306003; FHR (& )&
BETEREE] D,
2 HEE%R
21 FRFERAAKERBRFNGIEZTE
211 FIHIFIEG KR BRI AT Ak R

0 25 5 U0 BH T 20 0 5 230 S M 40 K TR A 3 HR 5
kb7 A & . MR E N TE e RSy, HEH
BN 1.0mg/mL; R 974P {E IR, HAHE
N 4.0~6.0 mg/mL;  ZRVE VP IALE RS E AR T VE
PR, HAHER 0.05~0.15 mg/mL; H FERAE RS
R, HHE N 20.5~27.6 mg/mL; &AL
WAENBIEER TR, HHEN 3.6~4.4 mg/mL;
RFLEEAE NG ER, HAHE8 0.06 mg/mL; K
M —MEREBE AT, A& 0.1 mg/mL;
SRR T 55) pH 7.3~7.5.
212 FSFIEGRIREFIH & R
BIRRE— 52 & (I ZR IS VDTN B S R K, 789
TR IR TR BB WPIR VAW, NS F /K 2% 42 100 mL,
BZ IR B LE 121 CKE 30 min, HULHE =
EAE SARIZEMZEE 1.0 g MBI R,
FRAT AR, R A EOY VLB AR (YY)
T4 10 000 r/min, BT EIA 10 min), 1A
RAYIRAR; B e ¥ 1% 2R B N 21 B 2Urb g%
Hlrr, FEHEANEARN 0.2 mm IS AL EEBR B BR k3t
ITHREE, VOEDREEENT . WREEITE], A 2kifteik
FHAMEESHL, BRI, & .
213 FHIFREYKIREMIEA P H & i
J5 LB IR BRI AL 77 f ) H R e &R, 2RI
B, ARHIER AR N 800 mL yES K, Hidk
T, AL R AL T LB FREL — 2 B i 4 974P i
ANB| EREHE A, 7855080 FHRA 0.2 mol/L 45
ANVETGR T E pH 7.4, BZis R E G4 121 C
KB 30min, HUHCE =IEA R s s Euy
JRHN EIRERGEATEIY), e a B Y JE BRI
74P W 5 A= 2SN KR BRIV A, FFInvE S
K2 1000 mL, FHZIFBBIMA B SRAHLA, $h
HA¥E 5 kPa LR, L1000 r/min ¥4 5 min,
RS SIE PRI, 3, RIS,
22 RRME

] Mastersizer 3000 JGHLEE A 2 25 M 25
i g AR TR BRURLAR 20 AT o 7E /3 BES PO 150 mL
22 32 R RN VB S VA T, BRI A b V59 1.0
mL IR A, FFESESS, 78 1 700 r/min
TR 2 min, WUERE S BTRLAR AT DUE S
He-Ne Y6, Ih& 4mwW, 1 632.8nm, ¥ 90
HE 25 C, M ERNE 3R, BCFHME.
23 BiEEMNE

TEIRBIE AL, 515 b e R 1
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2.4 RELFNE

241 FNNFEME B IFEK IR B IR
FUFE SV 1.5 mL, B AR SCHER N E R4 L,
MR AN E RS (H4% 40 mm, 4 49, &
BIWEIREA 25 C, KA RSB E R
EHYIEZE A 1. 50, 100 s IEI /R, 05
B SIS U R A 2R . R AR E R
3K, HCFIIMHE.

242 JEMRFLIE  BUGRWE ST 4K TR B IR
FUFE SRR L5 mL, BRI R R % L,
HRHER AN E RS (H& 40 mm, A 49, &
BN N 25 C, HMMEN L Hz, RJiEH
74 0.05%~50%, AT AR, e JE AR Y. 77,
R e S B E 3 IR, HCFIAE.

25 EMRFERAKEEFNFIZTIZER

251 FIKVWWAREKREN RN RigbEET
B FRIE MR, TERMZFHERIR B Ak 77
VERIEVRAIRIARE ], FHI Gk R, 4
RV BERR B Mo 23 BT 1 238 V0 R IR
%405, 1.0, 1.5 mg/mL ¥ % 100 mL, K,
PRI IAZSHE % 1.0g, A n N _Fik 3 Fhfase
FNEW A, 70 E, &R IRsT g oK iR 25,
B %55 2 >y 2 500 r/min, & I EUREIN E 250 kiAE,
ZER A 1.

3000
\ ~0.5mgmL™*
. -1
E 2000 | \ 1.0 mg mL
e +~15mgmL?
& \
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= 1000 |
0
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Bl HFVIAREREINFIAFTRAAKRERFIRZ S
WEIEN ( Xx+s, n=3)
Fig. 1 Effect of tyloxapol concentration on particle size
distribution of Nep-NS ( x #s,n =3 )

SR EoR, MR TZSHEAE T, AR%E
S URIEWE o7 Wa B EEAN U P STaR Sl p NE e
A ERIR, HZRIFIAR R L BRI (0.5
ma/mL), il 8 [ 4% 1A S5 e 4 R TR 8 7R R RE AR AR X
BOK s Ty 24 28 VoI R AR = 21 1.0 1.5 mg/mL
Jas il RIS oK TR E G RA B N . R

LA 5 1 289 VD VAT R 9 1.0 mg/mL B ) 2%
MR R B, ARV IATE AR I 25 e an
KRBT HR 7R P 1) s SR D 0.1 mg/mLs

252 WREEEGE. URESETRIAIRCNN ECHIZRIE VDI
JREREA 1.0 mg/mL AW 400 mL, KT, 7%
4%y, &y 100 mL. FREZSMAZ RS 1.0g, 43000
A LR 4 i isoE R, i, &SI
Jle K IR=F o 43 ) Y B R S T 5 Dl 2 000, 2 500
3000. 3500 r/min, sERTEUFE, WEZYRARE, 45

R 2.
4000
-~ 2000 rmin?
£ 3000 |\ - 2500 r min"t
E -+ 3000 1 mint
Ra 2000 3 -~ 3500rmint
B \~
1000
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B2 HREERE AR AEAT B 3 SRR 5 BR N ACR B RRL R
DRI ( x+s, n=3)
Fig. 2 Effect of grinding speed and grinding time on
particle size distribution of Nep-NS ( X #s,n=3 )

SRR, TEMFIMIREBR AT, 125 R
P B TR N SIS RE PR AR, (3 I B il 2
T BB S BRER AL B 2 BT (0 B B, BRI,
TSR, DRIERR AR 15 4 1 100 7 1) 46 2% 25 el oK
TR 2R 7R (O 0 R ol P AN L ) 2 500 r/min. 7EAH R
DB E T, I KA B (A1 Bl T8N S A 25 %
YUKIRBAIMIRAT . B EZ N 2 500 r/min K,
BB (R E I 4 h J5 AR MASF R 4K TR 270 R AR
MEFF A, R b 3 2800 0 1) 4% 23 A S G g oK TR 2 7
(KB B35 B Ay 2 500 r/min, B BERS[A]A 4 he
26 EWEFERAKEEERILCFILEZER
261 HHTREREKREMZWE BASEAKIER
AR AL 7 R R RS R AT RIER, i
H IR S PR 2 AN R0, v LS Ry 974P
SRR A, DI, A
A BRI TR R AR I, R U R e R T
WREERMT 52, FRELAALEN 4.0 9. ZRFL &% 0.05 9.
WCHBEE — 44 0.1 g, MAZF] 800 mL 4T H K, Hi
FEEA, [RVERCH] 3405 592 I FREUH FElE 20.5,
24.0, 27.69, WIKMMAZR] FiR 300+, Btk
fift, FERREL-RI U 974P5.0g, 3L 343, 23BN E)
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Eik 34t 7E i, RAT 0.2 molil AL
PRV T pH 7.4, il 25 2R A S 9K R SR IR
i 3 i 1) T R I 14 B N 20,5, 24.0
27.6 mg/mL. 5% 77 b R I A R R X A

AR BRI, S5R WK 1. S5 RER, AJrt
H B T ) O R YA JRE AR 0 ) 7R O AR 2 A o AR
SRS, DRI 58 H R I AR AL 77 Hh ) o R B
24.0 mg/mL.,

%1 HEERERENHFIRTZHOEM ( x+xs, n=3)
Table 1 Effect of mannitol concentration on rheology of the formulations ( X #s,n=3 )

H R R RS FiFEl(mPa s) BiE Ll
Jit AR B F/mPa

(mg mL™) 1st 10s? 100s? (mOsm kg 1)
20.5 43.7+10.1 356.3+10.5 185.7+4.6 127.6+1.6 26712
24.0 49.1+12.9 361.2+12.4 187.5+4.8 129.4+4.2 303+1
27.6 62.4+13.1 359.6+11.6 189.5+3.7 131.6+3.9 337+1
Nevanac® 53.4+11.8 356.3+10.3 195.3+6.7 132.7+35 302+2

2.6.2 SALBATEIRE RSN SALENAE A T il 75 AN SRR 43 R 3.6+ 4.04 4.4 mg/mL.

WERSE R FTFRIER, PGS ZO H SR e
BT H S, FRECH FREY 24.0 9. AFLA %% 0.059. 1K
HER —440.19, AT 800 mL yES KA, Stk
Wi, FERCH) 3 45 3 I FRELE ALY 3.6+ 4.04
449, RIIMANE LR 3 i, WEvam: m
FRELF 4 974P5.09, 343, 2 AIIIAE] Lik 3 1
W, 780G SR 0.2 mol/L S AL iAW
T pH 7.4, H& SISO BRI, fE 3

2 S 11 77 v S A o B A R R LI AR A T ) 5
M, ZERMNEK 2. SRER, 7 PR
7] AR 2 P A T BRI o IX A T
AN TT LS R 974P PRI EAERH, fiTH
7 A LA R BRI A < TR L R J9b, B 4
240, RPEFRAIC. ABF U € SALBATEAL T i
JUERIWEN 4.0 mg/mL, ZALTT FMRAREMER . &
% &5 Nevanac®tH b

R2 SUMREREHFIRELZOENE ( x£s, n=3)

Table 2 Effect of NaCl concentration on the rheology of the formulations ( X s, n=3 )

AN B Zb FE/(mPa s) BiE R
JE IR J7/mPa
(mg mL™Y) 15t 10s? 100s™ (mOsm kg?)
3.6 84.3+15.1 389.5+11.5 213.6+8.3 137.7+3.7 241%2
4.0 49.1+12.9 361.2+12.4 187.5+4.8 129.4+4.2 303+1
4.4 23.6+9.7 326.7+9.6 163.71+4.8 96.4+3.1 357+3
Nevanac® 53.4+11.8 356.3+10.3 195.3+6.7 132.7+3.5 302+2

2.6.3 RUEM 974P JREIRFEMSIE  AbJr R
O74P 5 £ AR FiE 2 5 M) i 7511378 728 25 e o P e o
DRI RN, IR L e Bt i 0 974P (1) o Bk B 3047
o SFHIFRICH BT 24.09. SALEN 4.09. AL
¥ 0.05 g HHER 48 0.1 g, AN 800 mL VEHS
R, HiPEisfe, FVERCH) 3 00 54 BIARELR
Wl 974P 4.0 | 5.0, 6.0g, WKKIIAZF] ik 3 f3%
W, 7B SR 0.2 mol/L A AL AR A AT
pH 7.4, &AM MK IR B AR 71, A 3 47l
FIFR-R UL 974P 1)l IR E 73956 4.04 5.0, 6.0

mg/mL. LR 974P o7 B RN R
ARG, AR R 3. SRR, R
O7AP Jit T34 FEE oF 2% WA 25 Mg M DK T A IR 7)1 JeE Al
8777 AN BE R X5 K, B A Ak 5 Hh RIS 974P I
EVRFEIG R, Fm AR RIS BE B AR, DR
8 R 974P R E N 5.0 mg/mL.

2.6.4 EIUIEERISEW R ERE R S BT )AL
LEIN CR7) )i o G e B T S AL IS Bl
TEXRA 974P (R BIY) LESHOHATH L. R
HOH #E 0 24.0 g« S40EN 4.0 9. FFILEEL 0.05 9.



EIOHBFE N 20241 A AR &GwE%A  Drugs & Clinic Vol. 39 No.11 November 2024  » 2803 -
£3 K 74P FREREXFIFIRALTZMEM ( X +s, n=3)
Table 3 Effect of carbomer 974P concentration on rheology of the formulations ( x £s,n=3)
R R FHPE/(mPa s)
JE RS 7/mPa
(mg - mL™) 1st 10s? 100s™
4.0 13.7£6.7 145.4+10.7 95.51+4.2 75.0+2.7
5.0 49.1+12.9 361.2+12.4 187.5+4.8 129.4+4.2
6.0 120.6+21.1 690.51+22.7 357.3+13.7 176.5+5.5
Nevanac® 53.4+11.8 356.31+10.3 195.3+6.7 132.7+35

MR 84 0.1 g, HIAZE] 800 mL yES K, $il
PR, [ENERCH] 4 4 AFREL 4 4RI 974P
500, KKMAR| LR, 7mamils, KA
0.2 mol/L S AL BN 1T pH 7.4 A8 FH = 43 HL
BIR AL IR BGEATBIY), BIUIEE N 04 1500,
2500. 3500 r/min, BYYIHSE 10 min; &4
4 ETY)E R 974P VAW 553 ST g KR

BANRA, HISRSMIS LR BRI, BER
IF) B L7030 P 0 ) SRR A 2 M R s, 25 SR LR 4.
SE LR, TERURIE 974P J5REIRE . BN A AH [F]
W2k E T, BEESS VIR S, o AR ) A
BT B, BRI AR OR T Rk
74P [ &R, AHILFEE TR, PRk e By Vs
¥ 2 500 r/min 34T 5 AT

x4 FYREXFIFIREZHEM ( x£s, n=3)
Table 4 Effect of shear speed on rheology of the formulations ( x +s,n =3 )

S YJ3REr min ) R AyimPa Hif/(mpa s)
1s1 10s? 100 s
0 80.5+17.9 470.5+16.7 2379+7.6 144.2+6.4
1500 60.2+13.3 419.4+12.8 217.0+5.8 132.0+3.9
2 500 49.1+12.8 361.2+124 187.5+4.8 129.4+4.2
3500 38.7+10.2 290.2+105 178.7+6.5 114.6+4.8
Nevanac® 53.44+11.8 356.3+10.3 195.3+6.7 132.7+35

2.6.5 BIYINEPs2m ARECH B2 F 24.0 g &b
B4 4.09. ZFILAH 0.059. KR 48 0.1g, TIA
FI) 800 mL yE:5 FH K, $iHEE g, [RIEECH] 4 475
FRRECR A} 974P 5.0 g, 3t 4 MR KINN LR
Wik, 785070 BG K 0.2 mol/L S AL BN I R
pH 7.4; Xt FIRWEWBEEATEIY), BIVIEE A 2 500

r/min, BYVIEEA 0. 5. 10, 15min; K BIHI S
UL 974P VSIS M IEGIKIRE AR S,
RIS I AR B AR TR o 25 AN [R] BY D] 1) X6
B BREm, R 5. SR TR, ERKEK

9 974P SRR EEAN B U FEA R 26T, B
HE VIR REA, JEIRN /7 BRI LT B .

x5 BYIREXFEIFIREZNEME ( x+s, n=3)
Table 5 Effect of shear time on rheology of the formulations ( X s, n=3 )

BYIA [8]/min JE AR JJ/mPa Fi/i/(mPa §)
1s?t 10s? 100s?
0 80.5+£17.9 470.5+16.7 237.9+7.6 144.2+6.4
65.3+15.3 432.14+10.8 226.8+6.2 137.1+4.6
10 49.1+12.9 361.2+124 187.5+4.8 129.4+4.2
15 425+10.4 335.4+9.6 171.5+4.7 107.6+3.6
Nevanac® 53.4+11.8 356.3+10.3 195.3+6.7 132.7+£35
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i PR 3R 25 8 SR TT DL D i E R
974P JREIREE . BV L . B E) X ] 71 AR 5
YRR, (HRAF R 974P BRI EZ 1AL
77 8 AN R B BT U] T2 S 500 R 4% 45 B AR A
P BTRHABLAC B 77 o R b 75 e e S 6 e v X R i )
FIRAR AV BCHET 3 AR (R 974P i
WRE. BTUIESE. BIYIma)D) BEAT L.

2.7 A RRANKRE BIEIR TR H AL
A R R, SRS R KR S R

AU & T2l R B RUR I 974P 135 5T 8Y
PITZ, ZLESHRIEW 974P R IRAR 5
PR A RS, T 2506 S S R K VR
R PRI AR 2 M S 3 R I XU, o BRI AR F 9 DA
RUUS 974P FEIRIE (X0 BIYIEE (X)) FIHY
YIntiE] (Xs) ARZE, LB ) (Yo, BIYIE 2
LsEEE (Yo, BYYIHZ 10 FE (Yo FIEIY)
W 100 s R (Yo EAVHNTERR, K Box-
Behnken 256 e itdb AT s2 80 ik, W3k 6.

®6 SLIRITHER ( xxs, n=3)
Table 6 Design and results of experiments ( X +s,n =3 )

. HA & (53 &
R - . .
Xd(mgmL1)  Xo/(r minl) Xa/min Y1/mPa Y2/(mPa s) Ys/(mPa s) Ya/(mPa s)
1 4.0 1500 10 13.5+8.4 154.6+9.5 99.7+2.7 76.8+1.9
2 6.0 1500 10 14424258 847.61+235 456.3+14.9 203.6+95
3 4.0 3500 10 8.4+57 106.7x£5.4 68.9+35 46.7+2.6
4 6.0 3500 10 96.61+19.6 547.4+13.6 325.7+8.5 157.6+3.8
5 4.0 2 500 5 15.9+8.9 164.2+8.4 108.5+3.7 80.8+3.1
6 6.0 2 500 5 183.2+30.5 1054.4+35.7 574.6+10.6 235.7+7.8
7 4.0 2500 15 9.6+6.4 121.9+7.7 85.4+3.7 67.4+2.1
8 6.0 2 500 15 92.7+19.8 504.7+16.9 317.8+9.5 150.5+5.8
9 5.0 1500 725+15.6 535.64+13.2 256.7+7.4 143.2+4.7
10 5.0 3500 46.3+11.4 358.4+9.5 179.3+5.3 122.5+4.3
11 5.0 1500 15 51.5+12.4 403.2+8.5 201.6+4.2 131.7+25
12 5.0 3500 15 30.7+75 241.8+75 146.8+3.7 89.5+3.1
13 5.0 2 500 10 49.0+11.7 358.9+8.4 183.7+3.8 129.6+3.6
14 5.0 2500 10 50.1+10.5 369.2+9.5 187.8+4.3 130.6+4.3
15 5.0 2 500 10 48.6+11.7 365.11+10.6 183.7+3.6 127.3+£3.7

JE it Design Expert 10.0 31441 2% 6 H s 56 204
WEATTT 250, e R 2781k (Quadratic) &
G, W T AR R 974P JREWRE . BY
VI BEFNBY IS 6D 5 R & (i RS &N BY
DIEZ N JEE) 2 BAHOCE, A 7 fE &1 &
B, BEVERIOES RN 7. 8 e S P ) B
T Xiv XoFl X3 3NMERKZEE Yiv Yoo YafllYsZ
KSR, WHE 3.

MR 77 22 e M s Sl i, R 974P K
FEE T T A2 7 RN B 2 AE AR G, B HE -k at 974P
o 8 AR T A 3 R ) 1D JeE R 2 g AR A R Sk 3
(P<<0.01): 11y BY 173 52 XF et JI 182 ) M1 B2 52 67k
%, ROV 0 8D 3 R ] A FIR ) %) J IR R g R B
BEFK (P<0.01); [FFE, BIUIR A 8 RN /g
FRERE 2 ARARDC, B E K BT 8] wT iR R 770 ) e

JIR L R B 2 B AIR (P<<0.0D).

9T 85 2 LE AR LR O dl 7], SR
A 25 e 248 K VR A v HIR ) 1Y) JE il L g RN R R N
Nevanac® ] & 30% e 1] L4232 110, d@ it Design
Expert 10.0 3R AFF0L G515 21253 WA 25 i 4 K T A2 4 HR 711
(M EARALTT T 208 UL 974P (MR 2N 5.3
mg/mL, BIUIEEA 2 500 r/min, BiLIEFE N 10
min. B TN 2% A 25 e 40 KV Ak vk R 7] 140 e AR
71°852.0 mPa, BIUJEK 1. 10. 100 st HIZEE 5>
%4 359.0. 199.0. 128.5mPa s.

FAZALTT I 3 AR MASF RGN KR B IR 77,
g FJE AR /)8 (51.6+9.6) mPa, BIPJER 1.
10,100 s 1 26 4> 51 (372.6 £10.8).(189.3+6.8).
(128.3+5.8) mPa s. SI{H 5 T LA — 2, 5
T AP A
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Table 7 Coefficients in the fitting equation and the results of significance test

iH Y1 Y2 Y3 Ya
RE P14 X P14 EX 4 P {4 E31 P14
it 0.000 6 0.000 7 0.0010 0.000 2
X1 58.66 <0.000 1 300.84 <0.0001 16399  <0.0001 59.46  <<0.000 1
X2 -12.46 0.0223 —85.84 0.009 0 -36.70 0.0272  -17.38 0.002 6
X3 -16.68 0.007 2 -105.13 0.003 9 —45.94 0.0118  -17.89 0.002 3
X1X2 -10.63 0.106 0 —63.08 0.084 1 -24.95 0.197 7 -3.97 0.4112
X1X3 -21.05 0.0114 -126.85 0.0075 -58.43 00177  -17.95 0.009 9
X2X3 1.35 0.8124 3.95 0.898 1 5.65 0.750 3 -5.38 0.2797
X12 20.77 0.0140 63.11 0.0935 66.03 0.014 6 1.94 0.695 1
Xa22 —4.33 0.4756 -13.44 0.678 1 -11.45 0.5417 -9.93 0.0840
Xa2 5.35 0.3849 33.79 0.318 7 22.48 0.2549 2.49 0.6125

B3 KM 74P REIRE (X0 HYNRE (X2) MHYIETE (Xa) MHEMIFRAMANREFERFMERE S (YO, 5]
RE LsTHE (Y2). SHYLEE 10 HE (Ya). HYLRE 100 s FHE (Yo FLNHI0E R thE &
Fig. 3 Response surface diagram of the influence of Carbom-974P mass concentration (X1), shear velocity (Xz) and shear
time (X3) on the yield stress (Y1), the shear rate 1 s™ viscosity (Y2), shear rate 10 s viscosity (Y3), and shear rate 100 s*
viscosity (Y4) of Nep-NS-EDs

2.8 ZRIAFGFEEAKERFEARFAIMEBRIAR AN WIPE S TR R, A B /MR i 28 Sl R A
281 HMHE (SEM) MEMMEE BURMZT  BEACRIE, 5T 5 IS HUBCH R dh 26 B 24
JE AR =R IR AT Nevanac® 7 A8 R A5 e b b, B, WKy 20 kv, fEERBEET
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MEREMBES, WHE 4. SRER, BIAZE
¥ 4 KR A= IR 7R A Nevanac® (1) 25 ) ks 35 5
AFLR, TEASARRL, (ER 7 RFIEE 25, Kb
53 RiF-/NT 500 nm.

P

SET 20KV ~:00c;i)l 5;(‘)7“ .‘SEI 20,06V -:odoof sﬁm
RMASFHE AR B IR 7
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Fig. 4 The scanning electron microscopy (SEM)

Nevanac®

2.8.2 KARMIE 43 0 E 2% 00 25 i 40 K R =
ARFFA1 Nevanac®fkife 04, WK 5. 45 R BN,
M ST g oK VR = R HR AR K~ 3 kLR (377.6+
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nm, Ut B 3 1§75 2 L RS 2 AR AL

A B
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(e Kis]
Fig.5 Particle size distribution of Nep-NS-EDs (A) and
Nevanac® (B)
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cm?). Wb I B HERER (& 10% OB
6.0 mL, /KIBEEN (34.0+05) C, WifydidkiE
J& 24 100 r/min, A5t H N 230 25 R A oK TR 2
RF1.0mL, Al F4A%)E 1. 2. 4. 8. 12, 24h
ARSI B R 20 1.0 mL )RR )3 R 44
FUEHEID, 238 4%, KA HPLC ¥:0ll5E %=1
SEIE R R R, THE A RRE, AT
1T 6 IRSEEG, HCPIME; RV E Nevanac®H (12
Y BERREIE . SRR - Rt 261, A

6A. FHHUHIEEIR, FISAR AR, FHAEFE K
M ST, e+ E Franz 3Bt ey
SO 8], RV E AR A I o B R
bl 23 1 55 i P oK VR =2 R 75 A Nevanac®7E & 14
R RIZi 2RBEE, WK 6B.
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Fig. 6 Invitro cumulative release (A) and permeability (B)
of Nep-NS-EDs and Nevanac® ( x=+s,n=3)
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