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Ritonavir Form IlI displayed a unique crystalline structure compared = “
PU RPOSE to knOV\_/n Forms | and II._The _materie_ll was shown to be compos_ed - YRPD Crystalline, Form Il (1 month, 40 °C/75% RH & 1 year, RT)
Ritonavir (Figure 1), a marketed product for the treatment of .Of 4 single phase by |.ndexmg (Figure f)- Thermal propertle_s | Indexing Single phase
HIV/AIDS, is a notorious example of disappearing |nd|c_ated a sharp melt Wlt.h onset at ~114 °C ar_1d an endothermic DSC Endo @ 118 °C (onset 114 °C )

S . maximum at ~118 °C (Figure 3). HSOM confirmed the thermal =

polymorphs and has been shown to exist in different . N . 0 o
forms (1). In our laboratory, Form |ll was prepared via faster events (Flgu_re 4). Negligible weight loss was observed by TG P 0 JM 1S ~0-2% up to 160 °C
nucleation and growth conditons from  melt/cool 180 °C (.Flgu.re 3)., and- Form Ill was shown to- be- slightly 71 JJMLJU ¥ DVS ~0.3 %, no hysteresis
crystallization than had been previously reported (2). The hygroscopic with weight gain of ~0.3% and no hysteresis (Figure 5). Raman Form IIl (1 month, 40 °C/75% RH & 1 year, RT)
current research describes results obtained from evaluation Form Ill was also stable for one month following exposure to R R A 2 T S DI T T T T HSOM Melt of needles confirmed
of Ritonavir Form lll physical properties with respect to both 40 °C/75% RH according to XRPD and Raman spectroscopy. Upon  Figure 2. indexing solution for Ritonavir Form Ii ) Compression Form Il (700 Ibs, 15 min)
equilibrium solubility and stability compared to previously exposure to high compression (700 Ibs. for 15 min) the form - Crermene s ned i Grey Hresdush Buenoiches: lowed peak posttons. Solubility ~4.3 mg/mL @ pH 1.2 (12-fold higher than Form I1)
known forms. remained unchanged. After one year storage at ambient conditions, UV/Vis (247 nm) Form llI (48 hrs)

Form Ill is still stable (Figures 6-7). The equilibrium solubility of Spce group G2 :
Form IIl in 0.1 N HCI was significantly higher than Form Il (12-fold), 2V 23096 a() 90

OBJ ECTIVE(S) moderately higher than Form | (4-fold) and on the same order of :fﬁ; 252;8 sf)) 28'572 CONCLUSION(S)

1. Physically characterize Ritonavir Form |l magnitude as amorphous material (Figure 8). The XRPD of the dsamp (MM) ~0.154 Cell Volume (A3) 4031.5 Ritonavir Form Il was physically characterized using XRPD

2. Evaluate the physical stability upon compression and materials recovered after solubility measurements indicated no form g _ 6.2% Density (g/cc) 1.1878 with indexing, DSC, TG, HSOM, DVS and Raman
change after 48 hrs. . . .

upon long term storage spectroscopy. The results indicated a crystalline material

3. Evaluate solubility in agueous media comprised of a single phase that melts at approximately 114 °C,

with negligible weight loss and is slightly hygroscopic. Form |l
was also shown to be physically stable upon exposure to

Weight% vs Relative Humidity

] - ’ 040 ] ] PR
METH OD S | uymy | elevated temperature and humidity conditions for one month
] ange (normalized): 0. JUU TE e . .
( ) g 0% e according to both XRPD and Raman spectroscopy, unlike
Physical characterization of Ritonavir Form lII: N M oz i amorphous material which crystallized to Form | after one
X-ray powder diffraction (XRPD) followed by indexing L E o i / month. Form Ill remained unchanged after being subjected to
Differential scanning calorimetry (DSC) 2 i [ou 5 $ / high compression, and has also remained unchanged after
Thermogravimetry (TG) ; | ; 0 \ / storage at ambient conditions for over a year. In addition,
Hot_stage Optical microscopy (HSOM) | o 2010 P : +gdsorzi_°n . Form Ill dISplayed improved SOIUblIlty In acidic media Compared
. . | TeA Dsc ¥ c L ’ ¢ esorption _
Dynamic vapor sorption (DVS) N el A o to both Forms I_ and Forms” II. and was similar to thgt of
Raman spectroscopy Tonoeowomom B ; . “ " . 1 amorphous material after equilibrium conditions were obtained.
emperature T (°C RH (%) . . . . .
Ph o I t b.l.t f R.t c F "I' Figure 3. DSC and TG thermograms of Ritonavir Form llI zi)g:/Ireelt4(.)rl;ISSe(zl;/Iti£nlzg;sogfRitonavirForm;)l)l:continueol melting at 115.8 °C; Figure 5. DVS of Ritonavir Form llI aRCeCSeuFI)iSab(IDL th;iyl’selcszzlarcsr(;ggﬁzf tgitd R:ionlaSVIraZ(\)/rarztalgegaz
yS|Ca Stapill y O itonavir orm - c) continued melting at 1’17.0°C; d) melt complete at 117.9 °C '

40 °C/75% RH, monitored by XRPD, Raman compared to Form Il and amorphous material when considering
both solubility and stabllity, respectively.
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Figure 1. Structure of Ritonavir 2000 .~ “ q ‘.‘ﬂ' r : .
100. | L T
. . [ A " 1 [ [ \
| N‘ \ J‘ A ;"“ ,I. U) U "»'U. “,’. b JU lu'l ‘“.v," ‘“.L,v,l""c‘*. A \ f N | 0.0 : 1 1 T |
| 1500 - 1000 - o500 | | 0 | S kwHl ' | ' L/l\J - “"’I’”W““‘\T"‘“ 17 21 25 29 33 37
OX ) o SR TR TR TR T e Tmperature ) » Improved Pharma (&® VARDA
aman snirt (cm- eta (°
| ) -y , P
Figure 6. Ritonavir Form Il long- term stability by Raman Figure 7. Ritonavir Form Ill long-term stability by XRPD Figure 8. Solubility Curve of Ritonavir Form Il ( ‘ L SPACE INDUSTRIES
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