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Preparation and dissolution property of 

ipriflavone solid dispersion 
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KEY W ORDS ipriflavones； isoflavon es； pharma- 

ceufical preparations；po vidone；polyethylene glycols 

删 ：To pl'epal~and idenfify ipriflavone(IP)solid 

dispersion， and determine its dissolution property"． 

匝I1}IODS： 111e solvent method was used for 

p~ fion and differential scanning calorimetry 

(DSC)，X-ray diffraction and infrared spectmphoto． 

merry for jdenfification of IP solid dispersion ． n e 

dissolution of the dispersion was determined wi吐l paddle 

metixxi RESUI，TS： The diSSOlUfion of IP solid 

dispersion consisting of IP and povidone-k30(PVP)t l 

8)in artificial gasMcj 。e is 6．15 I~lles as h h as 
血at ofIP alone n e DSc curves．)(-my diffraction 

patterns and infrared spectrophotomellies of IP have 

been changed ohvio y by the dispersion． C0NⅡ JU· 

S卫0N：The dissolufion of IP is increased by solid 

dispersion method 

(7-isopropoxyisoflavone)，a nonhormonaliso- 

flavone derivative．is currenfly used in several countries 

for prevention and treatment of postmenopausal 

osteo0orosisL ． IP has been shownto be effoctivein 

reducing bone turnover rate mainly through all inhibition 

of bone resorption， and in sfinmlating bone 

formation tz一41
． But IP had a poor bion vailability 

because ofits poorwatersolubility and strongfirst-pass 

raetabofism ～  It has been reported that the solu- 

bility of IP was increased dramaticly with being 
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ellc印讪砷ed in~cycledextrin，for example，fron 0．4 

mg’L to 13．2 nag’L-。in on e minute．and plasma 

levels were incmased 10 — 15 times LSJ． 111e solid 

dispersion technology has been usedwidelyto enhance 

the dissolution rate of poorly water-soluble medicines by 

dispersing them into water-soluble carriers， and to 

Jlllprove their bioavailability ll J
．
In this paper，IP 

solid dispersion was studied，and jts dissolution was 

determined and comparedwi 吐lIP alone． 

吗 

H]c／／ 

Instrument and chemicals DSC (Porkin． 

Elmer，7 Stiles Thermal Analysis System)，X-my 

diffraction (Geigerflex PAD-IB，Rigaku)，hl血ll司 

spectrophotometry(Magna FrIR-750，Nicolet Co)， 

Dissolution teste(ZRS_4。Tianiin University Electronic 

Factory)，Ultraviolet Spectrophotoraeter-260(UV-260， 

Shimadzu Co  Japan)． IP was kindly donated bv 

Department of Synthetic Drugs， Shanghai Institute of 

MatefiaM ca．Chinese Academy of Sciences ． PVP 

was purchased from HenanYuyuanChemicalIndmitdal 

Co ． Polyethylene glycol-6000(PEG)was purchased 
frc*n Shanghai Gaonan Chemical Indusitrial Co ． All 

other chemicalswere ofAR glade． 

Preparation of smnples Six types of solid 

dispersion po wders consisting of IP and PVP oi"PEG 

(1：4，1：6，and1：8)嘲 prepared asfoUows：The 
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mixed powder(20 g)of the IP and the polymers at 

aforementioned pmpo~ions was dissok~l in ethanol 

【100 mL)，and the solvent was thell evapomted． e 

residue was dried at25℃ ．andthen ground and sieved 

(1舯 um) n physical mixtures were the mixed 

po wder 180
ittmj oftheIP andthepolymers(1：8) 

Finaily， solid dispersions and physical mixtures were 

舢 ed into capsules with 50 mg of IP in a capsule． 

respectively． 

Standard solution Stock solution of IP was 

prepared in ethanol at the concentration of 1．0 g’L一 ． 

and stored below 4 oC
． Standard solutions were 

obtained from stock solution cliluted with arfificia1 

gastricjuicet0 concentrations of0．4，1．0，2 0，4 0， 
6 0．and 8．0mg·L一1

． 

Dissolution study 1tle dissolution ofIP from 

so1id disparsion were曲 served with tlle 13~tddie meth~xl 

(CP1995xC)．at 50ipm，using artificial gastricjuice 

900 mL as dissolution medium at(37．0±0．5)oC． 

The quantity of iprilLavone was detemtinated with UV 

spectrophotornetry bythe absorbance at 242Ⅱrn． 

T11ermal analysis The DSC curves were 

measured at the heating rate of 5℃ per mm．sample 

size，10mg． 

Powder X·ray diffractometry The powder 

X·my diffraction patterns weremeasured with operaang 

conditions as follows： target， QIK ； filter， Ni； 

voltage，30 kV；current，50 mA and scanning speed， 

2。·rain一1
． 

hIfrared spectrophotometry The infrared 

spectrophommetries of IP solid dispersion were 

measured with opera~ g conditions as follows： 

resolution，4．O；sample gain，2．0；mirIor velocity， 

0．6： aperture， 100； detector， DTGS KBr； beams· 

pfitter，KBr；souw．e，IR． 

Linearity mad recovery The standard cuD／e8 

showed a goodlinearity over a range of0．4—8．0mg‘ 

L_。forIP． Linear equation ：C =9．55lA 一0．O465， 

correlation coo厢cient(r)was 0．9998． 1l1e exci． 

pients had 0 absorption at 242 啪 1l1e average 

recoveries of IP wefe >98．9 ％ ． Coo厢ciellts of 

variation(CV)wefe<1．0％ 【 =6)． 

Dissolulion test 1l1e solid dispersions consis． 

ting ofIP andPVP appeared higher dissolution than that 

of PEG atthe Sall-le proportions． Moreover，the higher 

the proportion of PvP was． the faster the was 

dissolvedfrom sofid dispersion (1：8>1：6>1：4)． 

The solid dispersion consisting of／P and PVP (1：8) 

showed the highest diSSOlu廿on(60 min)which was 

6．15tinles ashigh asthat ofIP alone． Th emfore．the 

further studies on the solid dispersion  consisting of IP 

and PVP(1：8)were c越№d out asfollows【Fig1)． 

n譬1． Ilimt~ulinnofIP，physicalnI证 l啷 arid solid 

d&~persionsinm'tifidal 莓位}cjuice，solid p‘ 眦 

0fIP aridPVP，{1：8)0；{1：6)●；c1：4)口；solid 

dis~ rskra ofIF andPEG，cl：8)x：{1：6)■；(1：4) 

△ ；physical mixture 0f 皿 d PⅦ (1：8)▲ ； 

phrsical 船 ofIP皿dPEGf1：8)一； ◆． 

Thermal analysis The endothermic peaksⅥ 

markedly diffelent，IP(112．5℃)，PVP(78．1℃)， 

physical mixture (112．1 ℃ ) and solid dispersion 

(121．2℃)(Fig 2)． 

X-l~y diffraetomea'y Th e IP alone appeared 

alot of sharp characteristic ，and physicalmixture 

produced a few sharp characteristic peaks But PVP 

and solid dispersion appeared i1o characteristic peak 

(Fig 3) 

Infrared spectrophotometry The IP alone 

and physical mixture had a powerful absoqXion peak at 

1637．3 cin～ ． The sofid dispersion moved t0 1662．4 

cm 。。
．
Moreover，the solid dispersion producedlowet 

peaks at 1265．1 cln～ and 1496．5 cln (Fig 4)． 

The systemic absolption of most drug produc~ 

consists of a succession of rate processiveV 2。
．
Th ese 

processes include(1)disintegration of the drug plxxll／ct 

∞ 帅 舯 阳 加 卸 帅 ∞ ∞ ∞ 0 
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Fig2． DSC cIlM  0fIY f1】。physicalmixtm'e(2 J 

PvP c3)。and~oliddispersion(4)． 

and subsequent release of the drug；(2)dissolution of 

the drug in an aqueous envkronment；and(3)a~ tion 

40 30。 20。 10· 

盹 3． X-Ray dif：h'action patlJm'ns 0f 『wl妇 s 0fIP 

(1 J．m  c 2】，physical mixtm'e (3)。and solid 

dispersio~c4)． 

across cell membrane into the systemic circul~ on． In 

the procA~SS of drug disintegration， dissolution， and 

absorption， the rate at which drug teaches the 

circulatory system is determinedbythe slowest step in 

魄 4· hlfrared spectrophoUmmtrles ofIP(1)。m  CZ)。physicalmixture C3)，and solid曲 i0n(4 
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the sequence． For drugs that have very poor aqueous preparati~ for inclusion c~ und of7一isopropoxyisoflavone 

solubility． ttle rate at which the drug diSSOlutioil tl】cyclodextrln- CN patem 86 1 06839 A ]987 July 

(dissolves)is often the s1owest steD，and therefore 15· 

exel~

⋯

a rate-1

．

imiting effect 0n bi oavailability． ,Yama zaki S

，

’

jm

Sa koK,N agura

拙

S

一

, 

曲  l poorly 1I1 waIer，artificial gastric 3utce sdu and abs叩  of删 y wa嘧_s0I ( 
一 [2，3- 

or artilicial ntesfinal juice· Obviously， d~soludon dihydto-1-(2 一methylphenacy1)-2-oxo-5-phenyl-lH-1
，
4_be口一 

rate of IP is the slowest step，and a rate—limiting effect zodiazepirv3一yl：一3-(3-methylpheny1)um (YM022) 

OQ its bioavailability． The soliddispension method is a Ya ah Zasshi 1996；116：8 639—46
．  

1lSeful technology for increasing dissolution of drugs 10 Kai T，Akiyama Y，Nomura S，Sato M． Oral absmp 0I】 

tIl a poor solubility in wa ，and for impmvhlg their “P 。m 0t p∞ny “№ chug usmg solid dispersion 

bioavail abiⅡty n 3
．  

IP diss0l 0玎'm㈣  b b g q ’Pha肿 BuⅡ(T )l996；44：3黜 一 

prepared into the solid dispension· This had appeared ll Ari
as MJ， Gi晡s JM ， MoⅧ 。 JR．． Rabasc0 AM 

ha the present study． The DSC CRFves， X-my Dissolufion pf es andin vivo beha~dor ofwiamterenein 

diffraction patterns and infrared speetmphotometries sofid d~spersions with polyethylene glycols Phaml Acta 

showed IPin soliddispersion could bedis0ersedinPVP Helv1996；7l：4翌9—35 

with molecular or amorphous． The study on 12 Shargel L，Yu ABC，editors Applied Biophama~oemics 
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聚 醇 备 甥 

目的：制备和鉴定依普黄酮固体分散体，测定它的 

体外溶出度． 方法：用溶剂法制备依普黄酮固体 

分散体，用DSC，X衍射和红外光谱鉴定固体分散 

体 ，浆法测定它的溶出度． 结果：由依普黄酮和 

聚维酮(1：8)组成的固体分散体，其体外溶出度是 

依普黄酮的6．15倍，DSC曲线，x衍射图谱和红 

外光谱均产生了明显变化． 结论：依普黄酮被制 

成固体分散体能明显增加依普黄酮的体外溶出度． 
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