Supplementary Information

Fabricating Scalable, Personalized Wound Dressings with

Customizable Drug Loadings via 3D Printing

Jia Heng Teoh?, Sook Muay Tay?, Jerry Fuh?, Chi-Hwa Wang'*

!Department of Chemical and Biomolecular Engineering, National University of Singapore, Singapore 117585

2Department of Surgical Intensive Care, Division of Anaesthesiology and Perioperative Medicine, Singapore
General Hospital, Outram Road, Singapore 169608

3Department of Mechanical Engineering, National University of Singapore, Singapore 117575

“ Corresponding author: Tel.: (65) 6516 5079.

Email: chewch@nus.edu.sg

Submitted for Publication to
Journal of Controlled Release

September 2021

S1



Omm: Zero Order

Omm: First Order

A) 1.2 e Predicted B) 124 Predicted
i ¥ Actual 1 Actual
° ; °
1.0 ) 1.0 FTT
Q { ()] :
n IiEI { ] 1 ] o }jlli 1 1 1 1
@038 i o8 |
Q H Q i
&= 0.6 e 0.6 ‘
5 4 :
o4l i R? = 0.4889 Soal | R? = 0.9944
(%] ! (%} !
£ -“ g
w 0.2y ¢ 02 !
00! < 0.0/ ~
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
C) Time, (min) D) Time, (min)
. B Omm: Hixson Crowell
Omm: Higuchi
: 1.2 P Predicted
1.2 N Predicted H T Actual
T Actual o
; 1.0 .
o ; 1] /
1.0 ‘
S ; A R R B I} 1
/ ] H
© IIEI I I I I 008
203 ] 5 i
] / « "
H 0.6 :
ﬁ 0.6 I 5 I
! 2 : RZ = 0.9768
Loal R? = 0.9070 504y
[ : © |
E 02l | & 02 |
0.0 00| ~
i -
0 50 100 150 200 250 300 350
0 50 100 _150 200 250 300 350 Time, (min)
E) Omm: Korsmeyer-Peppas F) Omm: Weibull
12 [ p Predicted 120 Predicted
T Actual 1 Actual
e 2 T
@10 T olo 1T -
o T 1 T 1R T
Qo8 Sos
] ] ] {
€, :{ 06 I
c | E
204 | R? = 0.9849 204 | R? = 0.9978
7] i U
g | £
w 0.2¢ ! w 0.2
0.0f + 00| =+
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Time, (min) Time, (min)
G Omm: Hopfenberg
) w20 Predicted
1 Actual
T
@10 A
2 4ttt 1 { l}
(1] T
@008 i
[ it
':: 0.6 }: i
'5 0.4 R? = 0.9392
u H
2 s
wo0.2{ i
o0l + |
0 50 100 150 200 250 300 350

Time, (min)

Figure S1: Actual release profile of LVVX from a wound dressing with no barrier layer, plotted

with release profiles predicted by A) Zero-order, B) first-order, C) Higuchi, D) Hixson-

Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models respectively.
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Figure S2: Actual release profile of LVX from a wound dressing with a 0.26mm thick barrier

layer, plotted with release profiles predicted by A) Zero-order, B) first-order, C) Higuchi, D)

Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models respectively.
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Figure S3: Actual release profile of LVX from a wound dressing with a 0.78mm thick barrier

layer, plotted with release profiles predicted by A) Zero-order, B) first-order, C) Higuchi, D)

Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models respectively.
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Figure S4: Actual release profile of LVX from a wound dressing with a 1.30mm thick barrier
layer, plotted with release profiles predicted by A) Zero-order, B) first-order, C) Higuchi, D)

Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models respectively.
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Figure S5: Actual release profile of LVX from a wound dressing loaded concurrently with
LVX and LIDHCI, plotted with release profiles predicted by A) Zero-order, B) first-order, C)
Higuchi, D) Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models

respectively.
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Figure S6: Actual release profile of LIDHCI from a wound dressing loaded concurrently with
LVX and LIDHCI, plotted with release profiles predicted by A) Zero-order, B) first-order, C)
Higuchi, D) Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models

respectively.
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Figure S7: Actual release profile of LVX from a wound dressing where a LV X-loaded drug

compartment is coated with a barrier layer loaded with LIDHCI, plotted with release profiles

predicted by A) Zero-order, B) first-order, C) Higuchi, D) Hixson-Crowell, E) Korsmeyer-

Peppas, F) Weibull and G) Hopfenberg models respectively.
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Figure S8: Actual release profile of LIDHCI from a wound dressing where a LV X-loaded drug
compartment is coated with a barrier layer loaded with LIDHCI, plotted with release profiles

predicted by A) Zero-order, B) first-order, C) Higuchi, D) Hixson-Crowell, E) Korsmeyer-

Peppas, F) Weibull and G) Hopfenberg models respectively.
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Figure S9: Actual release profile of LVX from a wound dressing where a LV X-loaded drug
compartment is coated with a barrier layer loaded with LIDHCI, plotted with release profiles
predicted by A) Zero-order, B) first-order, C) Higuchi, D) Hixson-Crowell, E) Korsmeyer-

Peppas, F) Weibull and G) Hopfenberg models respectively.

S10



A LVX-Coating(LIDHCI): Zero Order B LvX-Coating(LIDHCI): First Order
) L — Predicted ) """" Predicted
12 T Actual 12 T  Actual
3 3
@ 1.0 i K3 T T @ 10 e A yUUTRETTTR
Dos =/ Y8 =
s 2/
c 0.6 =7 c 056 7
o 2 2 2
Boal = R? = 0.5384 Boa 4 R? = 0.9960
© / © /
S ; 1~ !
wo2{ | w02 |
i *
0.0{ < 0.0 +
0 50 100 150 200 250 300 350 0 50 160 150 200 250 300 350
c Time, (min) D Time, (min)
) LVX-Coating(LIDHCI): Higuchi ) LVX-Coating(LIDHCI): Hixson Crowell
R Predicted A Predicted
12 1 Actual 12 I Actual
3 o
o0 PR + k2 & 10 R A ¥ K3
= =g m #
308 17 Dog ¥
; i 7
[ - o /
c 0.6 7 c 0.6 i
2 ]
Goa| = R? =0.9353 Boa| o R? = 0.9953
! m© !
13 - H
W 0.2 ! ;
+ e 4
0.0f + 0.0] +
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
E Time, (min) F Time, (min)
) LVX-Coating(LIDHCI): Korsmeyer-Peppas ) LvX-Coating(LIDHCI): Weibull
- Predicted w2 T Predicted
12 T Actual ' 1 Actual
B 10 210 I
ol 1 k3 T T o L X k3 T
© = [} o
Bog 17 Los ¥
7 :q‘;
3 - 5
e 0.6 c 0.6
[*] / L2 .’f 2
Boa| & R? = 0.9417 o4+ R? = 0.9956
g z /
wo02{ | w02 |
e +
0.0 + 0.0 +
5 S0 100 150 200 250 300 350 0 50 100 150 200 250 300 350

Time, (min)

Time, (min)

LVX-Coating(LIDHCI): Hopfenberg

) ------ Predicted
1.2 ¥ Actual
T
L)
g 10 I ¥ KX K3
[ ~
- 0.8 ! \
3 ¥
3 =
c 0.6
o 2
Boal o R? = 0.9678
H
T !
wo0.2{
*
0.01 + ‘
0 50 100 150 IZOO 250 300 350

Time, (min)

Figure S10: Actual release profile of LIDHCI from a wound dressing where a LV X-loaded
drug compartment is coated with a barrier layer loaded with LIDHCI, plotted with release
profiles predicted by A) Zero-order, B) first-order, C) Higuchi, D) Hixson-Crowell, E)

Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models respectively.
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Figure S11: Actual release profile of LIDHCI from a wound dressing where a LV X-loaded

drug compartment is coated with a barrier layer loaded with LIDHCI, plotted with release

profiles predicted by A) Zero-order, B) first-order, C) Higuchi, D) Hixson-Crowell, E)

Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models respectively.
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Figure S12: Actual release profile of LVX from a square-shaped wound dressing with a
0.78mm thick barrier layer, plotted with release profiles predicted by A) Zero-order, B) first-
order, C) Higuchi, D) Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg

models respectively.
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Figure S13: Actual release profile of LVX from a star-shaped wound dressing with a 0.78mm
thick barrier layer, plotted with release profiles predicted by A) Zero-order, B) first-order, C)
Higuchi, D) Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models

respectively.
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Figure S14: Actual release profile of LV X from a wound dressing that is 50% smaller than the
one mentioned in Figure S3, plotted with release profiles predicted by A) Zero-order, B) first-
order, C) Higuchi, D) Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg

models respectively.
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Figure S15: Actual release profile of LVX from a wound dressing that is 100% larger than the
one mentioned in Figure S3, plotted with release profiles predicted by A) Zero-order, B) first-
order, C) Higuchi, D) Hixson-Crowell, E) Korsmeyer-Peppas, F) Weibull and G) Hopfenberg

models respectively.
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Figure S16: Actual release profile of LVX from a wound dressing made of two repeating
voxels, where one voxel is the wound dressing mentioned in Figure S3, plotted with release
profiles predicted by A) Zero-order, B) first-order, C) Higuchi, D) Hixson-Crowell, E)

Korsmeyer-Peppas, F) Weibull and G) Hopfenberg models respectively.

S17



