Gl 3 (el g Gl ol ) (g e o (5 gt pual) Aalite 4080 Al lua y g
allial) Liliia z3e B Lagd (g gunl 3 gl

Oldaals daaa Al Cib

saliiual)

opS JSy allanl) ABS 4 ) B Cus (Sl Slead) canay (a0 2 allaall il
pUsall L3l )5l ST ga ) G 3y e pUaal) Ailia, ) s Lgnia jad A 3 5 Las
Al Ganall Cailla 5 aal il dppnla da® 4 540 VO 50) ae (e eliall G le sl
S oaalid Wl cpag uY) Gsep Ol AEE) JaeeS (Sl e Cilay
@ padiun sy (Ol (& lall AL L Al daled) Clnaiall e sgd J s sdaadlSy] S
oabaial) JSLie Can Liaisiie G T80 55 0 jlial) oo elliay | alaed) dilia el 3alall
@ Ol (0 paa g Al Al B3 (e aagdl OS lall LN alaanly ddad )
Jlie Al aaad a3 SA) il cli el e Claill Gl 5 jaeall daliie dyan dtlua
Llall @l o sall (0 e gaan 5 Dball Heaall 3 Qg 0 pS 22 A Sl )
a3 Lapa Juadl N Jpa sl V) alal) ke (e el el o pladid i oadald)
Jalse A Ll A0 & 5 0 paid 5 Sl ke o (ggiad jrall daalia
a5 dalaall g paall A )yl dans ¢ ALK @ paall ds ) el sall A ;o s Al
5 A3 3elS ¢ Jamsad 308 ganall Cilapall aan e adandl Tl ld o gall 38 i
Al sall A8 all Jlid) & (il oo (palid 5 iSO (5 lie M 5ol T Al
ool AN aglslii Gl e by HE) (e Gue shile e bpumad) daall B 0 sl
liaiusal) Zapall ol ol @ jedal | o laall 1 jlad 38 giall (ol 8Y) e L jlia 5 Al
& s L iniall Cand daliall ana 334 ) ae GaiaaS 1 Jlie 5S35 A8 3l ) ) <l
LS ey 5las 58 siall (yal AV ae &3 Laally 9 YAC T I laall dpail) 4y poall ZalY) gl )
9129 nmol/L. (e o sale IS5 Lo 3Bl (8 3 (el (5 giae gl ) ) Alicinsall dapall
sle bl Gal B ol sall A8 a il A G salall Guanil) sy ¢ 174236 nmol/L V)
Ond Aaliadl) alaall Lilia Zle 33 Cali 5 i Il el Aliaiall Zauall aladiu
Lotas Aaliall el BY G558 Ay Saahy Jpas ()



Development of Nano-Lipid Formula Containing Raloxifene and
Vitamin D to Improve Their Bioavailability in Management of
Osteoporosis

Rahaf Hisham Mohammed Bahmdan

Abstract

Osteoporosis is a systematic skeletal disease in which the bone mass
deteriorated and bone tissue developed fragility with great risk and
susceptibility to fracture. Postmenopausal osteoporosis is the most common
type of osteoporosis in women between 51 to 75 years old; it is a result of a
cessation of ovarian function. Raloxifene hydrochloride (RLX) is a selective
estrogen receptor modulator, and cholecalciferol (Vitamin D) is an important
fat-soluble vitamin usually administrated concurrently as treatment of
postmenopausal osteoporosis. The two drugs have low bioavailability due to
absorption problems associated with low solubility. The aim of this research
was to combine the two drugs in nanostructure lipid carriers (NLCs) as a drug
delivery system, in order to overcome the previously mentioned drawbacks.
RLX solubility was determined in different oils, solid lipids, and surfactants.
Face centered central composite design (CCD) used to optimize RLX - Vit.D
NLC and to study the effect of three independent formulation factor, namely;
drug to total lipid ratio (X1), oil to solid lipid ratio (X2) and surfactant
concentration (Xz) on NLC particle size (PS), Entrapment efficiency (EE) of
RLX and Vit.D, dissolution efficiency (DE) of RLX and Vit.D and permeation
efficiency (PE) of RLX and Vit.D respectively. Pharmacokinetics parameters
of optimized RLX-Vit. D NLCs were tested in healthy human volunteers and
compared with marketed RLX and Vit.D commercial products. The results
showed that the optimized RLX-Vit.D NLCs increased the maximum plasma
concentration (Cmax) with a larger area under the curve (AUC) as a result
enhanced the relative bioavailability of RLX to 385.6% in comparison to the
marketed RLX commercial product. The level of [25(OH)D] rise significantly
from the average baseline level which was 91+29 nmol/L to 174+36 nmol/L.
Significant improve of RLX bioavailability encourages its use in the treatment
of postmenopausal osteoporosis due to its superiority in enhancing RLX

bioavailability compared to the commercial product.



