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Abstract

¢ AIM.To observe the effect of cationic nanoemulsion eye
drops on the tear film and ocular surface morphology of
orthokeratology wearers, and to provide a basis for the
clinical selection of eye drops during orthokeratology
wear.

e METHODS:. A prospective study was conducted on
patients with refractive errors who were fitted with
orthokeratology lenses for the first time at Anhui Aier Eye
Hospital, from February 2025 to October 2025. Patients
were randomly assigned to the experimental group,
which received a cationic nanoemulsion eye drops, or the
control group, which received a 0.1% sodium hyaluronate
eye drops. One drop of the assigned lubricant was
instilled in each eye before lens insertion and before lens
removal in both groups for 3 consecutive months.
Uncorrected visual acuity, spherical equivalent, anterior
corneal curvature, tear film break-up time, tear film lipid
layer score, and corneal fluorescein staining score were
compared between the two groups at baseline and at
1 wk, 1 and 3 mo after lens wear.

¢ RESULTS.: A total of 64 eyes (all right eyes) from 64
patients with refractive errors were enrolled. Ultimately,
60 patients completed the final follow-up, including 30 in
the experimental group (n=30; male/female; 14/16; age:
9.57+1.07 y) and the control group ( n=230; male/female:
12/18; age: 9.43 + 1.01 y). No significant intergroup
differences were found in uncorrected visual acuity,
spherical equivalent, anterior corneal curvature, or
corneal fluorescein staining scores either before or after
lens wear (all P>0.05).The tear film break-up time was
significantly longer and tear film lipid layer score was
significantly better in the experimental group than in the
control group at post - wear time point (all P<0.05).
Uncorrected visual acuity, spherical equivalent, and
anterior corneal curvature improved significantly from
baseline at 1 wk, 1 and 3 mo after lens wear in both
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groups (all P<0.05). Corneal fluorescein staining scores
increased significantly from baseline at 1 wk and 1 mo in
the control group (both P<0.05), whereas no significant
change was observed in the experimental group. No cases
of severe corneal injury (score of 3) were found in either
group.

¢ CONCLUSION  Cationic nanoemulsion eye drops have a
similar effect to 0.1% sodium hyaluronate eye drops in
improving the visual acuity and corneal morphology of
orthokeratology wearers, but have more advantages in
stabilizing the tear film and improving the state of the tear
film lipid layer, and have good safety, so they can be
used as an ideal choice of eye drops for orthokeratology
wearers.

o KEYWORDS: orthokeratology; cationic nanoemulsion;
tear film; eye drops

Citation:Si X, Zhang PR, Ding L, et al. Cationic nanoemulsions

on the tear film of orthokeratology wearers. Guoji Yanke Zazhi ( Int
Eye Sci), 2026,26(8) :1343-1347.

05lF

AR, B AATTAE 36 7 SR R HR 2045 ek A, R
U WT L 5, 38 R DA A 2 2020 SFE AT — 41
FeR R R EDLEE D AE BAE R 52.7% , = ik
PRIk 80.5% " A B IB I Be STAR 7 ) e o . H J) e 5%
8 TR BT AR B, A E RTIE R 2 WA ) e 300 1L B 4
B (R PR 2 R TR 309% —40% 4] Uk e 3 £ 98 %
BHE BRI g IR SRS AR E AR
R H AR E A B R I B P, I R S
AR TR R B R BT IS B AEAR N TIH IR 2R
i, AELR X A RS 08 T 45 W6 B TH RS IR o 2 ol 460 i IR Vi
IR & 45 B B ) Jo 3k — DK A ) R TGV ke, K AL TR 254
Y B 5 = AN DK 2L 700 Dy 2 M 5 2 B 3 9 R T IRV 7 B AL
B 58 AE T F 0 I A T 2 AR R A P 7 A
MR RIS UE A 5% 3 2 00 2% PH 25 1 94 oK L3910 % A e
ST B I T B S R SR T A5 A 2 0, DT 48 S Ife PR A e
SN G Aol 53 A R
1 X&FF*E
1.1 3% ATHEMEMFSY, HEHL 2025 4 2 H & 2025 4 10
FAE LR R IR = 56 9 Uk BC 38 A A28 % 455 1) Je e AS I
R SR FHBEALEL 7 F= 05 B AL 20 R i 06 28 4 P PH 25 1 40 oK
L0 AR I, %o BB ZH A ] 0.1% 3% B B R AR IR W, 9 A
PR (1) 404 8-14 % | B B IR BCEUMA IR 58 (2) e
BERTER B BN -0.75--6.00 D, #t<—-2.0 D; (3) LA
IRIE BRI AR 2R s (4) T M IR g A0 F AR s,
HEBRARAE : (1) A IESPEIR 205722 IR RA B (2)
I3 moNA HREBHIZ s 5 (3) A A B 5 Pk 3 o F0H5 2h
REFH 5 (4) BE LI GIRIT MWV, AW UG R
TOHIZE b1 & W A b o [ #iEifES . LL-PJ-2025(Y) -0101],
i 258 (L ) B E SR E A,
1.2 Ak 04 ol FH BH &S 1 40 K L5003 HIR Vi, %oF e 4 1t
JH 0.1%3% W BT i e i MR W, P2 B8 35 20 00l 7 H sl
I AR RT AT 1 ARV, 92 3 mo, 12 [B] B3 i 38 F
IR 7-8 h; 150 10T 1) 402 FH At IR FH il 570 A AR R 4
BHP= A A TR, BT S 1wk, 1.3 mo A A HRER L

1344

J1 R B f# F Pentacam 68 /A T IE & (K6 &
B2 A6 AAR A7, 400k I AR 4T, F I R Al iy oy =X
HEAT 5 OCHR [m] Bof e PR O TE AR, P 2 2 S e AT X £
TE R S48 OK I 4 iy 2 18 i) ith (0 5% F ok,
ST 3 UK, BOT-SAME) 5 TH R 24 B (1] (e e 50 A 2
BT AT DG 2 WO, I G R AR I AT A R /K
MRS Al T R S5 R VR R IR 2-3 e B R
—WHZ IR ZE o 2 5 — A R BE A I ] 9 o B ok, A
3 WK BCEAME) 5 f# FH Keratograph SM g 5t )2 B8 AH 43 #717H
FEERE o J 2 JE B (AR Ak M B, P R N RS A
SRPAL 5 o T o) £ 22 TH TSR o S22 R AN P 4, PR A3 R
K 5-8 5) , S SCHR[ 5 ] &l A A BRI AT AR A
e R JRNRBUZ B A 1 435 Wi B2 1Y o 2
291 MRBEAE Oy 1 43 =345052 9 = R35), IR
FZB A1 =LA (R FE ) ;2 /4= KA 6
W REBERZ ) s AR ER MGG IZ IR 2-3 Kk, T2
KT TG R A B R e T3 .0 3 IE e €51 43
R/ EE RUIR G52 43 W2 nUIR P B R RG34
S R IR G 22 AR K55 5

Bt 244307 - K FH SPSS 17.0 Geit-4 i AT 850808 70 #r,
THEBERIZE Shapiro-Wilk R30I IEASTES T s U
PR bR 22 0R P IE] 1) LR R M ST RR AR ¢ K 36 5
S N et A0 R B S0 i Ty 22 40T, it — 2B P LR
LSD—¢ £ 5, HHECFEH n (%) fik , 5 R J7 K6 565 LA
P<0.05 B ZERA G EE L,
28R
2 WABRHREI—MARILE AFRILHARE
64 1] 64 HR (BIHCATIRGA ABESY) i B0 2H 32 ], X B4 32
], Bt AR A X R4 2 Bl R S oY e ok
B SRR R, e R B 4l % R 45 30 1] 30 HR 5¢ k4>
BERIRYT IR . AL AR O T — R TR R 2 e S TE S
THERE L(P>0.05) L% 1,
22HABREBENRRERUALLLE WAL HE R
Je BRIR AL 7 20 () AN 28 B i 25 S ¥ T Ge it 27 7 S (F =
0.408,P,,;,>0.05;F ., =0.379,P,., >0.05) , Bt [f] Lb 45 2% 5%
BT SL(F gy =297.9, Py <0.001) , 25 241 P i — 2
P L2 SR WL 2
2OMARBHRAEERIKIELR  WALRH AT
Je SRR B AL [ A B LA 2 B RG22 B L (F =
0.013,P,;;;>0.05;F ., =0.155, P, >0.05) , if [i] L 3% 25 7
BEET RS (F = 307.216, Py, <0.001) , 45 241 N ifE —
AP A R L 3,
2AWMARERRAEAEIREMELR WAHERE
FBE T A RS2 1w il R A A RS B R 2 R e gt
R (Fypy=0.124, P, = 0.726;5 F . = 0.508, P =
0.677) , I} [0] HL 85 22 5 A7 G 1 27 T8 XL (F = 441.866,
Py <0.001) , 25 2H N i — 20 LA R UL 4.
25 MARERENREEBAMELR WARHEK
BEHT S TH B R ] R 2 R A R L (Fyyy =
10.759, P, < 0.05; Fyppy = 203.594, Py <0.0015 Fyp =
34.396,P...; <0.001) . W 2H £ 35 30 B iy I g 2 k(] g
BERTGEIFE XL (P=0.837) 845 1 wk,1.3 mo HLE
ERIA G5 L (P<0.001) , 45 240 Ptk — 4 W Lo g
GRS,

26 MABEMRINERRERETESLE WA BEE



Int Eye Sci, Vol.26, No.8 Aug. 2026 https.//www.ijo.cn
Tel . 029-82245172 85205906 Email :ij0.2000 @ 163.com

27T HABRBHENEABRKLRLABESEE WA
132.65, P, <0.001; Fyyy = 53.78, Pyyyy <0.001; F ., = 1694, HUEHUBERTJE AIE5EE K Y (PP 20 20 7] F A8 1 oA 22 5
P,;<0.001) . PIZLEEWERHHENEUZ 0 i 255 BHRGITHEE L (F = 0.019, Py, = 0.8915 F ., = 0.826,
Gt L (P=0.852) i 1 wk,1.3 mo WA ZERIHALG P, =0.417) I L 22 A Ge it 2% 5 L (Fyyy = 4.497,
TR L(P<0.001) 25 A E— 2D R LU R LR 6, Py <0.05) & 2H AN — L T LEACAE R LR 7,

x1 MABEREN—MABILER

R e TG RT3 LB 26 S 29 A G2 T S (Fyyy =

st 1815 P51 AEi RS [T BRI falEmrRE R AEYOCR R IS
B (IR®) (T4, Bl) (xxs, %)  (x£s,D)  (X£S,mm) (X%S, LogMAR) (X%s,D) (X£S,5%)

R4 30(30)  14/16 9.57+1.07 -2.46x1.11 24.19+0.53 0.54+0.25 42.82+1.12 0.2720.52

XFIRLH 30(30)  12/18 9.43+1.01 -2.37+1.12 24.10£0.51 0.58+0.28 42.79+1.34 0.20+0.48

X/t 0.27 0.50 0.30 0.71 0.684 -0.08 -0.51

P 0.602 0.619 0.764 0.484 0.496 0.938 0.609

TE 162 {6 BH 5 A R SR R 5 X AR ZH G 0.1 90328 T o i k1 IR

*2 MABRERENERBRANILER (x%S, LogMAR)

el %K WL B 1wk HUBE 1 mo HBE 3 mo
g 30 0.54+0.25 0.04+0.06" 0.01+0.04" -0.03+0.05"*
X R 30 0.58+0.28 0.04+0.07* 0.01+0.03" -0.02£0.05"°

T I8 5 FH BH S -4 K FL A HR 5 o R 28 019385 BH SR PR M T HR . ; * P<0.05 vs [RIZH BT 5 P<0.05 s [AIZHIELSS 1 wk,

R3 FABERENESRKEILR (X%s, D)
Sref [i¥73 ) B 1wk 1 mo W 3 mo
gl 30 -2.46x1.11 -0.36+0.39" -0.06+0.20"° 0.02+0.06"
X REAL 30 -2.371.12 -0.39+0.34" -0.07£0.17"* 0.02+0.06""

G 4 P S R FLARN I R %o BR AL 0.1%:35 B BRBR B AR V5 ° P<0.05 s [AIZHEEE AT ;©P<0.05 os [RIZLEEEE 1 wk,

x4 WABRERRENERENREHELEER (Xxxs, D)
e AR %k BT B 1 wk AL 1 mo 8% 3 mo
R 30 42.82+1.12 41.64+0.88" 41.02+0.82° 40.99+0.79"¢
i HEZH 30 42.79+1.34 41.52+1.14" 40.99+1.13° 40.94+1.07%¢

TE - X0 2L B 8 7 R R LR MR 5 ) R T 0.19% 32 W] SRR AN IR 5 * P<0.05 vs [FJ 41 HUBEHT ; P<0.05 vs [RIZLEUBEE 1 wk,

*5 MABEBRNGEEMHARNEILE (X£s, s)
Faxdil R %k EIRsA) B 1wk L 1 mo 4t 3 mo
R4 30 10.62+3.73 8.12+£2.65" 8.40+2.49° 8.86+2.59"
X HRZH 30 10.78+2.93 5.52+2.14° 5.32+1.94° 6.04+2.00"
t 0.21 -3.97 -5.19 -4.64
P 0.837 <0.001 <0.001 <0.001
T R 26 P PH B - 4 o L0 AR 5 %o PR AL T P 0.19% 385 P I AR ST AR VR 5 P<0.05 ws [RI L3R B% 11T 5 P<0.05 ws [FIZHHEE 1 wk; P<
0.05 vs FIAHIEE 1 mo.,
*6 MARFREWRHERERETSLR (X£s, 47)
Sl R %% BT BB 1wk 4 1 mo 4% 3 mo
E N | 30 4.37+0.76 4.73+0.58" 4.70+0.48" 4.57+0.56
Xf 2] 30 4.33+0.61 5.40+0.62" 5.43+0.50" 5.37+0.49"
t 0.19 4.29 5.85 5.83
P 0.852 <0.001 <0.001 <0.001
0 2H 5 BH 2 oK L AR X R 2 {8 0.19% 385 BH IR R M HR ¥ 5 P<0.05 s [R]2H 8% TIT
x7 WAHEREHENERBEEAZLETSIER (xEs, 51)
Faxdil R %k HBE T B 1wk i 1 mo Bt 3 mo
B e 30 0.27+0.52 0.37+0.56 0.33+0.48 0.30+0.47
X B2 30 0.20£0.48 0.40+0.56* 0.40+0.56" 0.33+0.48

VE + 120 28 B 5 48 oK 2L 50 i MR Y 5 %o BB 2L 0. 19% 35 W S5 R B MR VAR 5 ° P<0.05 s [R) ZHL BT o

1345



EfRIRRIZRE 2026588 F£260% 8
815 :029- 82245172 85205906

https ://www.ijo.cn
BB 31555 :ij0.2000@ 163.com

3itit

H R 5T Ak A B S0 5 1) Y i B 2 B J AR A AR
WG 5K 1 BE RS R E 2 T) TH V2 1 AR A S A L
B T A A R e SO T 8 F 8 IE A H
B TR K R 3 A S TH T AN A I, AT B
INZY 30%-40% JLETERCE A B AIE5E 12— 18 mo 5%
FESAE R B T B A IR R RS, —
TR R IS, BTV S B4 6 5 B 5405 R £ IR bR R
iy ek As | iT LA TH BRG 5 J2 K AR AR Ak 30 T 52 e 9
SR W A B A RSB B A /D A TH SRR M T
A1, PR RN i PR B

AAIFGE A H s, AL R R R A, R 1 wk,
1.3 mo AYBRIRAL J7 | A4 8K 50 B %5 | A NS % 1o it 38 bh A
YTGT2:25 (¥ P>0.05) , BHE T 90 K 3L B A i AR
F B IE T A A A5 R TR AR IR A T ( LogMAR ) Hi #8085 117
0.54£0.25 3% F -0.030.05, 25305k 55 BE B - 2. 46 =
1.11 DFEAIRZ 0.02+0.06 D, ff 5§ 22 1 #h 2R M\ 42.82 +
1.12 D2 40.99+0.79 D, 33X — A8 Ak i 3 15 X6} B 241 g )i —
B, P —IESL R T RE A WA (1) PR TR
KFLFN IR AR A 150200 nm®, JLP A2 AR IE %,
ST, bk G0 5 A B9 T8 B %o A B A ST R 5 (2)
A IR R B 0V e v o R + R B Y
BUBAE FHSCER , & EZEIH T 58 B S S5
(AnFEIN LR ) DL Je 8 3 Be o R T BH 25 140
KRR 55 T Mz % G BB AR, A S
M YEIE AR BT & AR BL B S e S DL,
2H B BT 3 mo IPARIR AL 0 T80 1 wk (3 P<0.05)
XIS T B A 1 3t Tl 2 58 i e e A A O
A IEIE AR S 1 — BL AT 8] AT AT e Ad F 6008 5 4 F
FaRE B B 5 e AN, KR BE HP A Xk Y8 T Ji5 7 308 i
1o % 22 AT e W = R A 2l N, 3 BB RIVE A EiCf B
T EE B T A — R T

AHIFFE i 56 20 3B i 4% I TR] 5 T A 4t a] | TH
1B R TEAT BB TR R (4 P<0.001) ,3X 5 Ho 4 11
IRALIHZEAE AR DG o RRERIT 235 5 400 it LA S o 2 e R
R R S RO BH B (12 AE AR B pH R HF ST I
BH B -3t MoK 5 1 r A AR SR 5 |, AT B inZE IR = 1
R At Y 2 I ST SR W R B A A TH
JIES IR 5 22 2 e A A T H 88 —F M oK L350 Hh A il 1 A
HNFETH G 5, B YH I A VG At S A4 P S T 44
KFLAN AT AR RS B2 A8 A IR R I I AR AR o
Yol 5 B Ak ZL RS 1 AT 38 n H R 2L [A]
I] B X6t YH RS A 5 )2 A TS B R SR P B AR A i A AR
FAY AR g o, FR AT & B 06 4 B ) 45 st T A
TH NG 52 04 YA 0 HR A, 3 26 BH BH B T4k FL 7
AT DA TH B AS BR2 1 RS A5 DL | X 5 BE AR A A A
ARG T 25 48 B T PR A B 8 il A TE R 5 )2, (R 8k 2k 1) g
BT LA TS . B BB B T 25 R B2 T T 4K FLR A AR
FEME YRR AR 1] = A i HE R S S RO 2 (R R S A e
B o IR R BRI A SE0F 58 2 10 T IR YA T
R 24 W) ok A TS T A O 1 TH AR e M AR T 9 &5

1346

REHAENGIRE R BRI — 8D S 2 5%
PE AT B R T (E7E T T TSR s A |, A
IR BRI IC R8T R 2R G )t 1 be A9 5 v, T 0.1%
75 P TR 1 IR VAR g s 5 M 438 S0 ] sl e 10 ik i
WBR ., AWFFEUESE , BB T 9K FLA RE S TE s L 5 H o
Py S 2 i K [ I R A G Lo R P ] 20 R 4 KR
THIES PR IR R AT, o Mok Sl 4 B R A S IR 3% &2
BB AHEE G T IR, Sl R A A f BRI 45 1Y) 4 4
FHE5 8 BRI T 2 WA

ABIFTE K W 2H B #1097 T A 2O R Yy (0P 43
TeZF(P>0.05) B LURRGL 0 1 73 g 3 A7 3™
005 3 43009 4], E I BH B 5 K LR B 1R S 4L G R
W24 BRTEBIEIE 3R AR FL S B S5 B 8 ) o) 5 B0
1 B 20 5 4 A | A0 TR % BEAA B A T A F
FERTFH BHES -0 oK 3L LA PG Al U8 1 Sy PRS2 T s
TR PRI H: v 22 J P T s 2 Tt R A O B D0 5 T KA
NI A 28R 3 T % 8 B 6 500 X HR 3% 4R i A9 25 1 A
RV ABAR R X RGBT 1 wk AT 1 mo B
PR Y BT 53 1 B 3 B iy & 48 in (15 P<0.05)
X T A N R A AR A0 B DR B ML B 4 B A AN AR
SRR DLBLG o g 20 A R Bl 7 4 1) 4 5 9 i
TozES . X RS LE RN | BRI SR 2 VA
2, BHES 72 K SR TE A I EBE Be S BT 0T #A 55 1 B mT g
AU ORI 3 A8 I iz B0 AU

[ ] 3K — RIS SR A AE— S Sy BRPE - (1) Barpuy i it
FEA BB/ (60 1) , AT BB 2222 ol KFEAS & [6)— £
3 2 58 (%) AOF 5 6, b 3 74 Jmy PR T 8 2 o) 448 2R 118 A
AR (2) BEDTIN A HAT 3 mo , X T M L A
JESR T 50 0 R A T 3, i & S R 0 TH R By 4P 8 R, e 2
— AR IE IR, DA K 3z R T R A I R R 2 K ol
FNAMULY 2 5, AT 58 A e X A8 38 St 5 7%, IX T RE 23 7
TR LSS Ty 1 5] AVETE R (T, (3) A BF 5% 57 i 3H
JERE )2 PE 43R 3R 32 28R 3L T Keratograph 5SM T ¥ 52
PRI E Ak Z WA IR BIR BB 5 LipiView %X
F AR IR A X 1A 00 JEE BE B, UG e R ok RE 56 42 HERR
ANTERRRREE, (4) ARBTG5 Wk R xR,
A YA NR 2595 45 22 (ocular surface disease index, OSDI)
B AL BE AR 5 3R (visual analogue scale, VAS) 45 32 WL 4T i
JEVES) X F B TAM RN ERE N 8-14 X L
G DA T IA WIAUR T IR R4 2 5 T T & 5 5
E AR T A RE AR A TN 1 5 R IR AETE R BR A%, B0
FIRES I A TR O 22 , FE T2 e B0 A 15 T2 SR . ROk
TR A5 | A BT X LB R BRI i IR 3R EUF 4 T2 LA
A [T R PE A 2008 R R I IR &7 345 B

25 TR, 5 0.1%:5 W B R AN IR AR L AN 25 B
T BH B A K FLAR LA ) R0 A RO 28 i k2 O T 22
S B A NI AR PO EORI ), RE B A pO RS TH B | 2k s
2 o B SR TR I IR

P28 S B A SORFTER 25 R
& STk A B . Wl REIE SO LS 1B Bl IR B T, W0 A 8



Int Eye Sci, Vol.26, No.8 Aug. 2026 https.//www.ijo.cn
Tel . 029-82245172 85205906 Email :ij0.2000 @ 163.com

5ok B E BRSNS, BE T TR SCHR:

R REWITT ; 22 IBEE e T e S U R R, T A 1R

PR LT ) B R A SUA

B

[ 1] HAEEE 2 S MR B4 S IR G2 A, ] B U 25 R B B U 43

SIRIDEE W F S, PEARASLEITFHU S IREL L b 2 5 S

JGARE, AL EAVEEE A K T (2025) . ARG 5

(FF), 2025 27(7) .481-489.

[2]#3 I, i FH £ HE S P B s il ik i/

?%E/J\JLHEM*M 2024,32(2) :37-40.

[3]RETF, KT, WIE, & MRS ST IR BRI

HE RS /N LIR R 2R 2022,30(4) :41-42.

(41T, farfh, TR, Foslf s om e e i 2h A I b R a5 R
Ersm E R, FRRE R, 2023,23(6) :981-985.

[5]205E. Hh Wi 2R B IK 4 B0 30 T b wig 3 G 8 4 0 8 )5 ) vH

fEFaEvE. EBRIRRIYE, 2024,24(6) :950-953.

[612/Ni, (RIS, Mflifl, &5, ASIRLE 6 7 47 30 00 A A Tl o

FA BRI R 097 5 AT, B PRIR R4k, 2025,25(1) :162-165.

(7] EE R EE D S B & 2 M SRR L 2 i &

Pl fih B AH OGP T IR 1297 L R ILIR (2024 4F). P ARIR B2 i,

2024,60(2) :120-126.

[ 8] H B2 MR B2 Ay S IR G2 20, P ] B U 2 HR AR G U 4

SRYE¥ B Z L &, B, % AREBEET L K LR

(2024). HAEIR MO 5O B 2= 42K (9 30) , 2024,26(4) .

241-248.

[9] Kuo YK, Chen YT, Chen HM, et al. Efficacy of myopia control and

distribution of corneal epithelial thickness in children treated with

IR S X

HERE. b R

orthokeratology assessed using optical coherence tomography. J Pers

Med, 2022,12(2) :278.

[10] Chen CX, Ma W, Wang JL, et al. Higher—order aberrations and
visual performance in myopic children treated with aspheric base curve—
designed orthokeratology. Eye Contact Lens, 2023,49(2) .71-76.

[11] Daull P, Lallemand F, Garrigue JS. Benefits of cetalkonium
chloride cationic oil-in—water nanoemulsions for topical ophthalmic drug
delivery. J Pharm Pharmacol, 2014,66(4) .531-541.

[12] Georgiev GA, Yokoi N, Nencheva Y, et al. Surface chemistry
interactions of cationorm with films by human meibum and tear film
compounds. Int J Mol Sci, 2017,18(7) :1558.

[13] Habbe KJ, Frings A, Saad A, et al. The influence of a mineral oil
cationic nanoemulsion or perfluorohexyloctane on the tear film lipid layer
and higher order aberrations. PLoS One, 2023,18(1) :e0279977.

[14] Daull P, Amrane M, Ismail D, et al. Cationic emulsion—based
artificial tears as a mimic of functional healthy tear film for restoration of
ocular surface homeostasis in dry eye disease. J Ocul Pharmacol Ther,
2020,36(6) :355-365.

[15] Lim P, Han TA, Tong L. Short—term changes in tear lipid layer
thickness after instillation of lipid containing eye drops. Transl Vis Sci
Technol, 2020,9(8) :29.

(16 JRMAR, 2200, CWEL, . B AIZE IR E 45 24 2 5E i g 3k
J&. hEH 2%, 2020,29(1) :55-62.

[ 17] Kinnunen K, Kauppinen A, Piippo N, et al. Cationorm shows good
tolerability on human HCE -2 corneal epithelial cell cultures. Exp Eye
Res, 2014,120.82-89.

[ 18] Lallemand F, Daull P, Benita S, et al. Successfully improving
ocular drug delivery using the cationic nanoemulsion, novasorb. J Drug

Deliv, 2012,2012:604204.

1347



