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Figure S1. Chemical structure of (a) natural cyclodextrins (a-, - and y-CDs) and (b) their hydroxyl-
propyl derivates (HPa-, HPB- and HPy-CDs).

Materials 2018, 11, x; doi: FOR PEER REVIEW www.mdpi.com/journal/materials



2 of 4

Materials 2018, 11, x FOR PEER REVIEW

{=3 =2 =] = =3 =] =2 =3 = =2 =3 = = =2 2 = =2 = =2 =1 {=3 =3
2 R 8 § § 8 R §T E =2 2 8 8 2 8 ¥ = 8 = F 2 R 8 2B § 2 S £ 2 8 2 =2 828 82 8 8 2 8 E
& &8 R 2 2 I 8§ 8 3 & 5 28 BR § RBRRE o ¢ 2 R g @2 FI R 8 23 g8 R E R F RS o F
NS S I R S P AL L. e SR S S P O S RN ISR NP AL S S AP N P B S
=«
[° | weest
| o | 89'59%
S B0TLF
| @ 96'20KT
g9l
Lo ZysTHT |
7985 =8 “ TTEIET =
W. = = |./~ Bos L v g60zHT R
08'04r =] BHTERT
L% 880ppl
25 TobT
F2  BLSkRT
SE'0SET ——
FZ Ze'EskT
- S8 LSET
SET —
- LE BT
F - FeT9TaRT
L6 —
8248 . 80spT
[~ B8E6HT
o 0OF0ST w o=
[~ TSSESTAE 5 ==
) [~ 6Z25S1F
i P 2 egosst F
9SG ETHI [ <& sgust
wm.ﬂrﬁw“ “Z seogsl
5 ERHT b B
060551 | = soeg0z
SCOIT | L7 zozeoe T Feeo
ELRCLAN | “le reTvoe
45078 E L
N@ﬂhvﬁun zo || =
F4BRPT e
80°L64T [o Py6Ee~y N
99°0bGT w J vo [T 89bBEC
§8°/55T |~ I
0T'+8ST N
T €651 FE o TT969Z4
88°2091 NW.MORNW == o
94°T19T L= .
Cedsrdr < go-8bes
aam cdarar [ o Swau oo
= ¢
2 $59E6T 7 sgdoor
S clvede N ba JEETE i M
—C FT0E
88 sqoboc N b ~ Wmamom i
3T €9860C = [ B
u i T6'H0TE L= GEHEOE
2E 0TE
Le E8
—
o




3 of 4

Materials 2018, 11, x FOR PEER REVIEW

ouoaaououoaa u
S & B 8 ¥ § 2 8 g g § 2 8 =2 8 =2 g 2 2 % 2 8 2 8 8 2 B 8§ 8 B 28 8 8 =
m ™ ~ o ~ o~ ™~ — - - - - @ o < ~ = ) o o M~ ~ o o w wr ks o+ al ” ~ ™~ - - w [=}
A L B P B R B B BB L B V. . SV . B LA L BN B B B B A S B B B P B . B

e
ELEEHT | =
T9'5EHT -
50°ShbT
ESH5HT e
£L7EGHT
£5° 9T | o
DLELPT -
DS L44T AF
BYSEST / ke B
90°685T
I#'Z95T L= EESEPT
0E'54ST = - L8 bbT B
764551 ~— g S ook | o 6T +EHT

T BTEIST o — o M gsl PETEOPT
bS'ELST = T Lt 6 babT
zoessT o~ L= Cl | 0T°89%T Lx
79'Z6ST ETbLPT
T1°829T — - s=sias = ——

Fe
Lo TZ8pST
—  OBTEST
[ n§  eresst
T BOELST
8oL
FE HTZ6GT ;
I OaUT
=
L=
2
L™
"
Gb'068T <
OTOEFDTET= =
S+'9E6T ~ 60°80/7 —
@
= M= ey
S 86°b8ST ~ -

- L2 BOFO6Z -

=8 TEIE0E -

5a o BSRF0E -

£ 757902 | mvméomkﬁ

E £ zvsgoz Sz

B3 L~ gl

P w =g

V_V_ V_V_

o m -}

[l el (ol

55 [ 55
_—
~

3.5 30 25 2.0

4.0

8.0 25 ] 6.5 &.0 5.5 5.0 4.5
1 {ppm)

8.5

Figure S2. H-NMR spectra of (a) HPBCD alone (top) and their complex (bottom), and (b) yCD alone

(top) and their complex (bottom).
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Table S1. Effect of cyclodextrins and excipients on osmolality, viscosity and size of binary and ternary
systems with nepafenac.

Cyclodextrin Excipient (Onfgl:;?/llitg}; Viscosity (cP) Size (nm)*
No additive 120+ 0 1.89 +0.38 220.3
PVA 140+ 1 3.20 +£0.02 296.1
15%yCD PVP 1611 3.22+0.04 163.6
Tyloxapol 117 +2 2.22 +0.02 230.7
CMC 166 +1 4.34+0.23 322
No additive 71+1 1.40 £ 0.06 277.8
PVA 117 +1 2.89 +0.06 279.2
15%YPC[;3C%5%H PVP 125+2 1.93+0.02 281.7
Tyloxapol 102 +2 1.69 +£0.02 317
CMC 133+3 6.92+0.1 317
No additive 88 +2 1.54 +0.02 180.8
PVA 158 +1 3.16 +0.01 547
15%yCD/ PVP 149 £ 0 2.02+0.10 306
5%HPPCD
Tyloxapol 130 +2 1.83 £0.02 1466
CMC 166 +2 11.00 +0.10 459
No additive 101 £2 1.53 +0.02 161.2
15%yCD/ PVA 219+1 4.37 £0.05 246.5
8%HPRCD PVP 220+2 2.37 £0.06 1524
Tyloxapol 204 +2 2.37 £0.02 730
CMC 238 +2 16.00 + 0 319

* The diameter of the mean population (nm) is displayed.

Table S2. Chemical shift corresponding to free nepafenac alone and in the presence of yCD or HPBCD.

9
O

15
NH,

Protons Nepafenac Nepafenac/HPBCD Ad* Nepafenac  Nepafenac/yCD Ad*
H-4 7.6301 7.7301 0.1 7.6301 7.7856 0.1555
H-6 7.6301 7.7316 0.1015 7.6301 7.7856 0.1555
H-2 7.5236 7.6286 0.105 7.5236 7.6055 0.0819
H-3 7.4513 7.4273 -0.024 7.4513 7.5556 0.1043
H-1 7.4513 7.4273 -0.024 7.4513 7.5556 0.1043

H-12 7.2373 7.2237 -0.0136 7.2373 7.2973 0.06
H-11 6.8189 6.7910 -0.0279 6.8189 6.7793 -0.0396
H-16 3.5635 * * 3.5635 * *

* Due to the overlapping of CD protons, it is not possible to access the resonance of proton.



