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In situ forming implants

-Definition and advantages

< ofant )
9 - m‘ng\mp\a Hypodermis

2. Implant solidification through phase seperation

== By trigered by water influx and solvent efflux

3. Controlled drug release over time

Powder Syringe

‘ * Localized/systemic drug delivery

+ Sustained drug release over
periods of days to months

* Injectable and less invasive
compared to traditional solid
implants

* Improved patient compliance

X. Wang, D.J. Burgess, Drug release from in situ forming implants and advances in release testing, Adv. Drug Deliv. Rev., (2021) 113912.
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= Commercial products

Product Manufacturer Powder Syringe Liquid Syringe
/Approval date

Atridox® Chronic adult 50 mg G - q %
1988 Tolmar periodontitis doxycycline hyclate 450 mg (36.7% PLA dissolved in 63.3% NMP) 7 days
i . . 1 month
7.5 mg leuprolide acetate 0.25 ml: 82.5 mg PLGA (L/G 50:50), 160 mg NMP
22.5 mg leuprolide acetate 0.375 ml: 158.6 mg PLGA (L/G 75:25), 193.9 mg NMP 3 months
Eligard® Tolmar Advanced prostate
2002 cancer
30 mg leuprolide acetate 0.5 ml: 211.5 mg PLGA (L/G 75:25), 258.5 mg NMP 4 months
45 mg leuprolide acetate 0.375 ml: 165 mg PLGA (L/G 85:15), 165 mg NMP 6 months

0.5 ml: 100 mg buprenorphine, 178 mg PLGA (L/G
50:50), 278 mg NMP
Indivior Opioid addiction N/A 1 month
1.5 ml: 300 mg buprenorphine, 533 mg PLGA (L/G
50:50), 833 mg NMP

Sublocade®
2017

90 mg risperidone 0.6 ml: 228 mg PLGA (L/G 80:20), 282 mg NMP
Indivior Schizophrenia 1 month
120 mg risperidone 0.8 ml: 304 mg PLGA (L/G 80:20), 376 mg NMP

Perseris®
2018

Pediatric patients

;gg;ow@ Tolmar with central 45 mg Leuprolide acetate 165 mg PLGA (L/G ratio, 85:15), 165 mg NMP © Gl
precocious puberty
EUEEREE Accord BioPharma MGG (B N/A 42 mg Leuprolide mesylate, 184 mg PLA/136 mg NMP 6 months

2021 cancer

X. Wang, D.J. Burgess, Drug release from in situ forming implants and advances in release testing, Adv. Drug Deliv. Rev., (2021) 113912.



UNIVERSITYOF CONNECTICUT

In situ forming implants
-Issues

* Limited commercial products

« Lack of FDA guidance on in vitro release testing
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Objectives

1. Develop reproducible, biorelevant in vitro release
testing method for risperidone in situ forming
Implants

2. Investigate impact of polymer attributes on
performance of in situ forming implants

3. Develop bioequivalence recommendations for in situ
forming implants through an in vitro only approach
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=Development of reproducible in vitro release testing method

Irregular shape of implants formed by direct injection

One-shot injection

A

Drop-by-drop injection

X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022,
621:121777.
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In situ forming implants
-Development of reproducible in vitro release testing method

X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.
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=Development of reproducible in vitro release testing method

Bio-mimicking and reproducible

% Burst release
within 24 h

X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.



A
PLGA
Risperidone F1  [ANAY 228 mg PLGA (L/G 80/20, 24.2 KDa) 222
risperidone mg
Naproxen F6 100 mg naproxen 228 mg PLGA (L/G 80/20, 24.2 KDa) 282
mg

In situ forming implants

U

-Development of reproducible in vitro release testing method

Volume-independent drug release

Cumulative Riperidone Release (%)

Cumulative Naproxen Release (%)
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X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.
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=Development of reproducible in vitro release testing method

Consistent release data and capacity to distinguish different release phases
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X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.
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X. Wang, Q. Bao, M. S. Suh, M.

In situ forming implants
-Development of reproducible in vitro release testing method

Desirable reproducibility
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Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.
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In situ forming implants
-Development of reproducible in vitro release testing method

Applicable to different dissolution apparati (USP 2, USP 4, water bath shaker)

Adapter based methods-Risperidone F1

% 1201
z o
T 1001 apds8830%00e os +  USP2 Adapter method-Risperidone
g o P P .
83 80- o o USP4 Adapter method (with beads)-Risperidone
§ %; :Ié,aﬁﬁ o USP4 Adapter method (without beads)-Risperidone
2 § 60+ Iig «  Water bath shaker Adapter method-Risperidone
o E 404 M USP2 Adapter method-NMP
T i e o USP4 Adapter method (with beads)-NMP
2 201 ol o USP4 Adapter method (without beads)—~NMP
S 04 r . . . . . Water bath shaker Adapter method-NMP

0 10 20 30 40 50 60

Time (day)

# Discriminative in apparatus changes

X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.
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In situ forming implants

-Development of reproducible in vitro release testing method

Applicable to different dissolution apparati (USP 2, USP 4, water bath shaker)

Direct injection methods-Risperidone F1

+ USP2 Direct injection method-Risperidone

o USP4 Direct injection method (with beads)-Risperidone
Water bath shaker Direct injection method-Risperidone
USP4 Direct injection method-NMP
USP2 Direct injection method-NMP
Water bath shaker Direct injection method-NMP

0 10 20 30 40 50 60 70
Time (day)

Cumulative Risperidone/NMP
Release (%)
3

# Failed to discriminate apparatus changes
due to the large error bars

X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.
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In situ forming implants
-Development of reproducible in vitro release testing method

Ability to discriminate formulation changes with significant differences in PLGA attributes

120+
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2 > 801 E, 5 ik O Risperidone F3-Risperidone
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E 20'_, “‘i“
= i “‘L‘
O 0 ] ) ) ] L) ) ] 1
0 5 10 15 20 25 30 35 40 45
Time (day)
 Formulation ___|brug_________JpGA________________________[Nwp |

Risperidone F1 90 mg risperidone 228 mg PLGA (L/G 80/20, 24.2 KDa) 282 mg
90 mg risperidone 228 mg PLGA (L/G 75/25, 16.8 KDa) 282 mg
90 mg risperidone 228 mg PLGA (L/G 50/50, 23.5 KDa) 282 mg

X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.
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In situ forming implants
-Development of reproducible in vitro release testing method

Accelerated dissolution method based on the novel adapter
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X. Wang, Q. Bao, M. S. Suh, M. Kastellorizios, R. Wang, D. J. Burgess. Novel adapter method for in vitro release testing of in situ forming implants. Int. J. Pharm., 2022, 621:121777.
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In situ forming implants
-Reverse engineering of RLD Perseris® and in vitro

in vivo characterization

Formulation Molecular weight L/G ratio Blockiness
(tested) (Rc)

Perseris® 90 mg 22.2 kDa 79.52/20.48  Acid 253
Perseris® 120 mg 21.7 kDa 78.48/21.52  Acid 248
& 120+
Y . o Perseris 90 mg Lot 1-Risperidone
@ 100+ S Perseris 90 mg Lot 1-NMP
% 80- <& Perseris 90 mg Lot 2-Risperidone
né Perseris 90 mg Lot 2-NMP
g 60+ v Perseris 120 mg-Risperidone
o 40- Perseris 120 mg-NMP
S 204
g R
O 0¥

0 5 10 15 20 25 30 35 40 45 50
Time (day)

In vitro release testing of Perseris in phosphate buffered saline (pH 7.4) at 37°C using 0.1 mL
adapters, USP 2 (n=3).

f2 test indicates high
: : Risperidone » strengths and between
Perseris 90 mg Lot 1 vs Perseris 90 mg Lot 2 72.41

different lots of the same
Perseris 90 mg Lot 1 vs Perseris 120 mg Lot 1 59.29 strength

X. Wang, Q. Bao, R. Wang, B. Wan?, Y. Wang, B. Qin, D. J. Burgess. Reverse Engineering of Perseris and Development of Compositionally Equivalent Formulations. Int. J. Pharm., 639: 122948.
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In situ forming implants
-Reverse engineering of RLD Perseris® and in vitro/

in vivo characterization

Rabbit
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— = (o))
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£ - c 354 .
) 60 830 -Risperidone (n=6)
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= 401 1T S 10 ’1 T ~
& [T ° gl S -
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g :: T 7 ____ E 0- T ] 1 I L] L} 1 L 1 L) L] 1
: 20 _X- @ 0 4 812162024283236404448
2 N o Time (h)
8 10 AN Rabbit PK profile of Perserisis
o A==ae o = » relevant with those obtained from
04 T T r r — T r both the dog model and human
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X. Wang, Q. Bao, R. Wang, T. Li, Y. Wang, B. Qin, Q. Li, D. J. Burgess, In Vivo Characterization of Perseris and Compositionally Equivalent Formulations. J. Control. Release. In submission.
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In situ forming implants
-Reverse engineering of RLD Perseris® and in vitro/

UNIVERSITYOF CONNECTICUT

in vivo characterization
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X. Wang, Q. Bao, R. Wang, T. Li, Y. Wang, B. Qin, Q. Li, D. J. Burgess, In Vivo Characterization of Perseris and Compositionally Equivalent Formulations. J. Control. Release. In submission.
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=Impact of polymer attributes on performance of in situ forming implants

MW (kD) Inherent Viscosity L/G ratio Blockiness End group T,
PLGANe. | TA0CL ' Roported  Tested O Tested U9 qeged  OE posied Tested (* C)
0 242,242  0.28 0.281 i%’éi; 7822 250,215 220  Acid; Acid Acid 2RV
1 19.2;182  0.23 0.237 773//?256; 7327 210,256 272 Acid; Acid Acid R eSO
2 19.2;17.8  0.23 0.252 i%’éi; 7822 250,242 241  Acid; Acid Acid GRS
3 19.2,183  0.22 0.242 883::11%; 83:17 290,230 241  Acid; Acid Acid CERE S
4 242,254  0.28 0.287 773::22% 7327 250,251 259 Acid; Acid Acid SRR
5 242,250 028 0.276 E;%é% 7822 290,263 253  Acid; Acid Acid R a0
6 242,264  0.29 0.271 882::1155; 84:16 210,208 210  Acid; Acid Acid SR AL
7 29.2;31.8  0.34 0.352 773::22% 73:27  290;283 308  Acid; Acid Acid R
8 20.2;31.1  0.33 0.357 e;%::22c1; 7921 210,238 252  Acid; Acid Acid GRS
9 202,311  0.32 0.357 %2::1155; 84/16 250,222 223  Acid; Acid Acid Rt
10 242,267  0.29 0.285 80:20; 79:21 220,182  1.69 Ester; Ester GRS
80:20 Ester
1 242,249 026 0.257 P 49:51 250,260 281  Acid;Acid Acid 45.55+0.44
12 242,271 029 0.285 2%::2%; 4951  3.00;2.67 312  Acid; Acid Acid Gl
13 242,258 029 0.281 2%:;%; 4951  350;350 433  Acid; Acid Acid RS Y

X. Wang, Q. Bao, R. Wang, O. Kwok, K. Maurus, Y. Wang, B. Qin, D. J. Burgess. In Situ Forming Risperidone Implants: Effect of PLGA Attributes on Product
Performance. Journal of Controlled Release, 2023, 361: 777-791

21



UCONN

Formulation No.

Perseris
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X. Wang, Q. Bao, R. Wang, O. Kwok, K. Maurus, Y. Wang, B. Qin, D. J. Burgess. In Situ Forming Risperidone Implants: Effect of PLGA Attributes on Product

In situ forming implants

=Impact of polymer attributes on performance of in situ forming implants

PLGA

228 mg PLGA (Mw 22 kDa, L/G 80:20, Blockiness 2.50, Acid end-cap)

228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw:
228 mg PLGA (Mw
228 mg PLGA (Mw
228 mg PLGA (Mw

: 24.2; L/G ratio
: 18.2; L/G ratio
:17.8; L/G ratio
: 18.3; L/G ratio
: 25.4; L/G ratio
: 25.0; L/G ratio
: 26.4; L/G ratio
: 31.8; L/G ratio
: 31.1; L/G ratio
: 31.1; L/G ratio

26.7; L/G ratio: 80/20; Blockiness: 1.82; Ester end-cap)

: 80/20; Blockiness
: 75/25; Blockiness
: 80/20; Blockiness
: 85/15; Blockiness
: 75:25; Blockiness
: 80/20; Blockiness
: 85/15; Blockiness
: 75:25; Blockiness
: 80/20; Blockiness
: 85/15; Blockiness

: 2.15; Acid end-cap)
: 2.56; Acid end-cap)
: 2.42; Acid end-cap)
: 2.30; Acid end-cap)
: 2.51; Acid end-cap)
: 2.63; Acid end-cap)
: 2.10; Acid end-cap)
: 2.83; Acid end-cap)
: 2.38; Acid end-cap)
: 2.22; Acid end-cap)

: 24.9; L/G ratio: 50/50; Blockiness: 2.60; Acid end-cap)

: 27.1; L/G ratio: 50/50; Blockiness: 2.67; Acid end-cap)

: 25.8; L/G ratio: 50/50; Blockiness: 3.50; Acid end-cap)

Performance. Journal of Controlled Release, 2023, 361: 777-791

Solvent
282 mg NMP

282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP
282 mg NMP

Drug
90 mg Risperidone

90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone
90 mg Risperidone

UNIVERSITY OF CONNECTICUT
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. =Impact of polymer attributes on implant performance of in situ forming
’ implants
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In vitro drug release profiles (Adapter method)-Impact of L/G ratio at Mw 18 KDa

120+ L/G__Mw Blockiness

% F#1((75/25 [18.2 2.56)-Risperidone
Zm S o F#2|(80/20 [I7.8 2.42)-Risperidone
g 95 s F#3L(85/15 18.3 2.30)-Risperidone
0 § F#1 (75/25 18.2 2.56)-NMP

=0 F#2 (80/20 17.8 2.42)-NMP

E o o F#3 (85/15 18.3 2.30)-NMP

=

O

50

Time (day)

In vitro release testing of different risperidone/PLGA/NMP in situ forming implant formulations in phosphate buffered saline
(pH 7.4) at 37°C using 0.1 mL adapters, USP 2 (n=3).

X. Wang, Q. Bao, R. Wang, O. Kwok, K. Maurus, Y. Wang, B. Qin, D. J. Burgess. In Situ Forming Risperidone Implants: Effect of PLGA Attributes on Product
Performance. Journal of Controlled Release, 2023, 361: 777-791
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=Impact of polymer attributes on implant performance of in situ forming

implants

In vitro drug release profiles (Adapter method)-Impact of L/G ratio at Mw 31 KDa

120

100+ - TN L/G Mw Blockiness
rasia mﬁmﬁs
At Fa7 [75/25B1.8 2.83)-Risperidone

80/20 31.1 2.38)-Risperidone
s s F#9 (85/15 B1.1 2.22)-Risperidone
F#7 (75/25 31.8 2.83)-NMP
F#8 (80/20 31.1 2.38)-NMP
F#9 (85/15 31.1 2.22)-NMP

jod}
o
1
"y
L
+*
00]

Cumulative Drug/NMP
Release (%)

40 50 60 70
Time (day)

In vitro release testing of different risperidone/PLGA/NMP in situ forming implant formulations in phosphate buffered saline (pH
7.4) at 37°C using 0.1 mL adapters, USP 2 (n=3).

X. Wang, Q. Bao, R. Wang, O. Kwok, K. Maurus, Y. Wang, B. Qin, D. J. Burgess. In Situ Forming Risperidone Implants: Effect of PLGA Attributes on Product
Performance. Journal of Controlled Release, 2023, 361: 777-791 24
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=Impact of polymer attributes on implant performance of in situ forming

implants

In vitro drug release profiles (Adapter method)-Impact of L/G ratio at Mw 25 KDa

120-
o

E . 100~ Od:ib @Mm@mm L/G __Mw_Blockiness

2= s0- 5 bfﬁ &0 o F#4 (75128 25.4 2.51)-Risperidone
o9 LT e o F#5(80/2Q0 25.0 2.63)-Risperidone
£ 3 60- E.§:ro>° o oz s F#6 (85/15 26.4 2.08)-Risperidone
S@ 40 5 0 MAZA o F#4 (75/25 25.4 2.51)-NMP

E 0" ﬁm F#5 (80/20 25.0 2.63)-NMP

o e F#6 (85/15 26.4 2.08)-NMP

ZO-i
0 T T T T T 1

0 10 20 30 40 50 60
Time (day)

In vitro release testing of different risperidone/PLGA/NMP in situ forming implant formulations in phosphate buffered saline (pH
7.4) at 37°C using 0.1 mL adapters, USP 2 (n=3).

X. Wang, Q. Bao, R. Wang, O. Kwok, K. Maurus, Y. Wang, B. Qin, D. J. Burgess. In Situ Forming Risperidone Implants: Effect of PLGA Attributes on Product
Performance. Journal of Controlled Release, 2023, 361: 777-791
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In situ forming implants

UCONN

=Impact of polymer attributes on implant performance of in situ forming

implants

Adapter with Height uged for
0.1 mL Receptacle - _ seoring
n » n n n . n - __Cr_,,]_._ n ﬁ\:/ Mm o ‘-r-'i\ n
T=H 1 i T ﬂ _,-___f ;L__; I
ir 'H%S‘#SBSS%S{; Formulation swelling over time. A
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F#4 (75/25 25.4 2.51)
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—ul @8 Day5 -
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In situ forming implants

=Impact of polymer attributes on performance of in situ forming implants

In vitro drug release profiles (Adapter method)- Impact of Mw at L/G ratio 75/25

d_ 120+ L/G Mw Blockiness

. o F#1(75/2518.2]2.56)-Risperidone
= 100 O;C@J@Qp ( )-Risperi
I o F#4(75/2% 25.4/2.51)-Risperidone
-0 -
x 80 aééo & o F#7 (75/25% 31.8/2.83)-Risperidone
28 60- - Ol O F#1 (75/25 18.2 2.56)-NMP
23 5
52 . o F#t4 (75/25 25.4 2.51)-NMP
E L8 F#7 (75/25 31.8 2.83)-NMP
O £

20 30 40 50
Time (day)

In vitro release testing of different risperidone/PLGA/NMP in situ forming implant formulations in phosphate buffered saline (pH
7.4) at 37°C using 0.1 mL adapters, USP 2 (n=3).
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In situ forming implants

=Impact of polymer attributes on performance of in situ forming implants

In vitro drug release profiles (Adapter method)- Impact of Mw at L/G ratio 85/15

. 120+

o

% 100+ AAAQ @EA%MM L/G _Mw Blockiness

98 80 s0 25 s F#3(851518.3 2.30)-Risperidone
28 - I &L s F#6 (85/1526.4 2.08)-Risperidone
z 0 32 s F#9 (85/15/31.12.22)-Risperidone
Sy s F#3(85/15 18.3 2.30)-NMP

£ F#6 (85/15 26.4 2.08)-NMP

© F#9 (85/15 31.1 2.22)-NMP

50 60 70

Time (day)

In vitro release testing of different risperidone/PLGA/NMP in situ forming implant formulations in phosphate buffered saline (pH
7.4) at 37°C using 0.1 mL adapters, USP 2 (n=3).
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In situ forming implants

’ =Impact of polymer attributes on performance of in situ forming implants

In vitro drug release profiles (Adapter method)- Impact of Mw at L/G ratio 80/20

120-
o
= 100 - R
___Z__ ~ L/G _Mw Blockiness
g’é 80+ o F#2 (80/20(17.8 2.42)-Risperidone
%% 50- ; 5 o F#5 (80/20 5.0 £.63)-Risperidone
29 F#8 (80/20 31.1 P.38)-Risperidone
S 40- o F#2 (80/20 17.8 2.42)-NMP
S T F#5 (80/20 25.0 2.63)-NMP
© F#8 (80/20 31.1 2.38)-NMP

0*1':'_ 1 1 1 || 1

0 10 20 30 40 50

Time (day)

In vitro release testing of different risperidone/PLGA/NMP in situ forming implant formulations in phosphate buffered saline (pH
7.4) at 37°C using 0.1 mL adapters, USP 2 (n=3).
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In situ forming implants

=Impact of polymer attributes on performance of in situ forming implants

L/G _Mw Blockiness
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=Impact of polymer attributes on performance of in situ forming implants

In vitro drug release profiles (Adapter method)- Impact of Blockiness

1201

100 - ' WW L/G _Mw Blockiness
W * F#0 (80/20 24 .2[2 15)]Risperidone
F#5 (80/20 25.0|2.63{Risperidone
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F#5 (80/20 25.0 2.63)-NMP

Cumulative Drug Release (%)
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g .46 488888 *%  1/G Mw Blockiness
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¢ o s F#13(50/50 24.9 4.33)}Risperidone
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In vitro release testing of different risperidone/PLGA/NMP in situ forming implant formulations in phosphate buffered saline (pH
7.4) at 37°C using 0.1 mL adapters, USP 2 (n=3).
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In situ forming implants

=Impact of polymer attributes on performance of in situ forming implants

In vitro drug release profiles (Adapter method)- Impact of End-cap (acid vs ester)

;\3 120 -

:; 100 - L/G Mw Blockiness End-cap

§ i B > SR L F#5 (80/20 25.0 2.63 Acid)-Risperidone
Fz’ 804 & 7 > F#10 (80/20 26.7 1.42 Ester)-Risperidone
S 60 2 £ F#5 (80/20 25.0 2.63 Acid)-NMP

% F#10 (80/20 26.7 1.82 Ester)-NMP

>

2 15

3 04—
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Time (day)

In vitro release testing of different risperidone/PLGA/NMP in situ forming implant formulations in phosphate buffered saline (pH
7.4) at 37°C using 0.1 mL adapters, USP 2 (n=3).
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=Impact of polymer attributes on performance of in situ forming implants

L/G Mw Blockiness End-cap
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swelling and less water uptake of
the formulation depot
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* In vivo PK Profiles and Deconvoluted Drug Absorption Profiles
« Factors Contributing to the In Vitro-In Vivo Differences

* Improving the In Vitro Release Profiles
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2 In Vivo PK Profiles and Deconvoluted Drug Absorption UNIVERSITYOF ConnEcTIcuT
‘Profiles
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Plasma risperidone concentration

Impact of Mw
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Undesirable IVIVC;

Mw differences

FAbs

Abs vs Diss data
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Plasma risperidone concentration
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Undesirable IVIVC; L/G ratiio

Abs vs Diss data
F4

Dissolution: Double Webull

Correclation:
Fabs=AbsScale*(Diss(Tscale*Tvivo)
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= Different phase separation rates
= Different mechanical pressure
= Different water uptake
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Factors contributing to the in vitro-in vivo differences:

NMP release (%) within 24 h
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Wl Invivo
e Invitro

X. Wang, Q. Bao, R. Wang, T. Li, Y. Wang, B. Qin, Q. Li, D. J. Burgess, In Vivo Characterization of Perseris and Compositionally Equivalent Formulations. Int. J. Pharm.,

2023, 642: 123170.
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Factors contributing to the in vitro-in vivo differences:

’

= Different phase separation rates
= Different mechanical pressure
= Different water uptake

Before extracting
PLGA/NMP/drug
using acetonitrile

Collagent/tissue shell
left following extraction

X. Wang, Q. Bao, R. Wang, T. Li, Y. Wang, B. Qin, Q. Li, D. J. Burgess, In Vivo Characterization of Perseris and Compositionally Equivalent Formulations. Int. J. Pharm.,
2023, 642: 123170. 43



Factors Contributing to The In Vitro-In Vivo Differences:

F#0 in vivo

Day 1

Different phase separation rates
Different mechanical pressure
Different water uptake

Day 20

F#0 in vitro

Day : @

6001 In vivo

Water Uptale (%)

Perseris

X. Wang, Q. Bao, R. Wang, T. Li, Y. Wang, B. Qin, Q. Li, D. J. Burgess, In Vivo Characterization of Perseris and Compositionally Equivalent Formulations. Int. J.

Pharm., 2023, 642: 123170.
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Improving the In Vitro Release Profiles:

F#0

120+ — Invivo

— PVA adapter full dose-Risperidone
PVA adapter full dose-NMP

— New adapter- Risperidone
New adapter-NMP

0 L 1 I ] L L ] 1

0 10 20 30 40 50 60 70 80
Time (day)

Cumulative Risperidone/NMP Release (%)
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