
RESULTSPURPOSE

CONCLUSIONS
1. Particle size and distribution have a significant impact on the drug release.
2. Formulations FA and FC did not show any significant difference in the drug release given similar particle 

size/SPAN and flocculation state during in vitro release test (IVRT).
3. The larger-particle formulation FB, while exhibiting a slower drug release, did not experience a higher 

decrease in drug release rate, considering its particle size.
4. The formulations FD and FE showed aggregation during IVRT resulting in slower release than expected 

thereby suggesting instability of the particles.
5. The novel adapter developed for release testing showed  drug release profile with low standard deviation 

and good discriminatory ability.
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LONG-ACTING SUSPENSION

Aqueous suspension

Lipophilic active pharmaceutical ingredient (API)
Poor dissolution
Particle size and surface area

Surfactants and stabilizers
Reduced dosing frequency
Intramuscular (IM)/Subcutaneous (SC) route 

Dissolution method is one of the major challenges 
in product development

• To understand the critical formulation 
parameters that could have a 
significant impact on the in vitro drug 
release

• To develop a longer duration in vitro 
release method in comparison with 
the commonly used method such as 
use of semisolid adapters in USP-IV 
apparatus

• To develop an in vitro release method 
that can closely represent in vivo drug 
release in terms of general mechanism 
and duration

1. Preparation of Q1/Q2 formulations of reference listed drug (RLD), Depo Provera® 
(medroxyprogesterone acetate) 150 mg/mL.

2. Design and  optimization for novel adapter

FE
FA FC FB

Bottom-up approach Top-down approach

Anti-solvent 
method

Different source of PEG

FD

Homogenization Media milling

3. Physicochemical characterization such as particle size, SPAN value, sedimentation value
4. In vitro release

The polymer source did not affect the particle size. Formulation 
FB prepared by antisolvent method showed larger particle size. 
FD and FE had similar particle size and were smallest amongst all 
the formulations.

The processing of API increases the SPAN 
value of suspension

The sedimentation value data indicated that the formulations RLD, 
FA, and FC were in flocculated state, whereas FB, FD, and FE were in 
deflocculated state. To confirm this, particle size analysis was 
conducted while using ultrasonic energy.

On application of ultrasonic energy, formulations FA, FC, 
and RLD showed reduction in particle size suggesting the 
breaking of agglomerates whereas the particle size of FB, 
FD, and FE  remained similar.

The particle size exhibited distinct trends among the different formulations. FA and FC 
demonstrated a gradual decrease in particle size, while Formulation FB exhibited a rapid reduction 
in particle size. On the other hand, FD and FE displayed an increase in particle size.

Although drug release followed the rank order of particle size, the 
release rate for FB was faster, while FD and FE exhibited a slower 
than expected release rate.

Figure 1: Particle size (n=3, mean ± SD) of RLD Depo-Provera®  and its 
Q1Q2 formulations

Figure 3: F-value of RLD Depo-Provera® and its Q1Q2 formulations

Figure 4: Particle Size (D90) (n=3, mean ± SD) at Different Time 
of Dissolution

Figure 2: Particle size distribution 
(n=3, mean ± SD)

Figure 5: In vitro drug release of RLD Depo-Provera® and its Q1Q2 
formulations

Figure 6: Particle size (n=3, mean ± SD) of RLD Depo-Provera®  

and its Q1Q2 formulations at different time of dissolution
Figure 7: Drug release mechanism RLD Depo-
Provera® and its Q1Q2 formulations

i 

+------------------------+ 

De;~o formation, at 
SWIMI site 

,:: 
0 ·-' :------------- -- ------------------------- - ---.... 
,:: 
Q) 

u 
,:: 
0 

(.) 

<II 
E 
"' <II -c.. 

LAI 

Days 

Dissolution 

••• • • •• • • • •• ••• • •• • 
• .. 

/, .,.-· Poor siml!llatrion of lDepo shaf)e ~···--.. 
• 

USP-11-FIJA USP-II- USP-IV-
' :~ recommen i::I enhancer .se:n1isolid 
·\ _ ,ed llllethod: cells ;adapter .. / 

--, OO OHOO-OO O•OOU O OO • -••• NO O u o o• , . ...... .. NO O • ---•• "" " " 0 .. NOO OHO• • • • · • " 

Disso lut ion nnethods 

_..-··seller s,imulalio:n of IJepo·---. __ 
shape ; 

' 

·-., USP-IV-N ovel adapter ./ 
····-·························· .. ·············••' 

• • 
• 

+---------------------► 

• • • ••• •• 

so, 

........ 

a eo, -
GI 
N .... 

401 Ill 
G) -u ·-t: 201 "' a. 

o, 

3 

Cl, 
:::I 2 -Cl 
> 
C: 
('ti! 
a , 

U'J 1 

D10 D50 [190 

RLD FA IIF8 FC FD Fli 

80 

-§_ 60 -
G,) 
N ·-Ill 40 
G,) -(,,) ·-i 20 

Q. 

-
-
-
-
-
-

• 

RLID 

FA 
FB 
FC 
FD 
FE 

(1 _5 

!Particle Size·-D901 

• • • 

FA 
1)_8{l 

• 

o_._ ________________ _ 

0 30 ,60 

Time (.sec) 

90 120 

I 

FB-
0_18 

• RLD 

• FA 

• FB 

• FC 

• FD 

• FE 

FC 

0.30 

-
80 

!. 60 -
GI 
N ·-Ill 40 
G,I -u --t::: 
"' 20 a. 

0 

fO 
(1_29 

FE 
{1.25 

cu 
en ns 
cu -41 

" Cl 
::I ... 
C -C 
41 
u ... 
Cl.I 
0. 

120 

100 

80 

60 

40 

20 

,o 2 

si.ze during diissolution-D90 

• 090-iriitial 

• 090-2 ,days 

• 090-4 ,days 

FA FC FD FE 

4 

• 
■ 

• 
• 
* 

• 

FA 

FB 
FC 
RLD 

FD 
FE 

6 8 10 12 14 16 

Time (dlays) 

Drug release mechanisms 

RLD,FA,fC 

FIB 

FD& FE 

•• • 
• 

• • • 
• • Iii • 

• • • ... . .. . 
••• • • • • • •• • • • 

• • 
• 

Gradua l drug 
re-lease 

Rap id reduct ion • a 
in crysta l size • • • 

---•► •• • • •a 
a a• a •• • 

Agg regat ion 
slowing down 
drug release 

► 

••• •• • 

SimulatiansP/us 


	Slide Number 1



