A NEW CRYSTAL FORM OF ADEFOVIR DI PIVOXIL AND I TS COMPCSI TION  Techni ca
field The present invention relates to a new crystalline formof a conpound
5 and its conposition, and in particular, to a new crystalline form of
adefovir dipivoxil with the nonencl ature of
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conposition containing that new crystalline form The present invention

al so discloses a process for preparing this new crystalline 10 form
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The new antiviral drug, adefovir dipivoxil (hereinafter “AD"), is a
nucleotide reverse transcriptase inhibitor with the nomenclature of

15 9-[2-{bis({pivaloyloxy}-methoxy]lphosphinyl]methoxy)ethyl]l adenine,
which exhibits a marked in vive antiviral activity against both HIV
and HBV. For more information about its antiviral activities, see
Barditch-Crove P et al, J Infect Dis, 176(2): 406,1997, and Starrett
et al,J Med Chem, 37:1857-1864,19%94.

20 Studies show that the AD in nature exists in two forms: amorphism and
crystal. PCT patent application “pharmaceutical formulations”
{International Publication NO. WO0035460A) discloses a more stable AD
pharmaceutical formulations comprising anhydrous crystalline AD and
dihydrate crystalline ADand an alkaline excipient. Another application,

25 WO9904774A, discloses compositions containing one or more crystalline
AD, wherein the AD comprises the following crystalline forms with
different melting points: the anhydrous crystalline form, the hydrated

form, the solvate form, and the salt crystalline form.

It is well known that different crystalline forms of a drug compound
3¢ have different melting peints, solubility, and density of said drug
compecund. At the same time, the fluidity and flexibility of crystals

of said compound and the dissolution rate, stability, and effectiveness
|



of said crystals in a pharmaceutical formulation may differ fromone to
anot her. For exanple, although the Y --type of indolacin is |less stable, -
it has better performance in solubility, bioavailability and pharmacol ogy
than that of the u and f3 type. In addition, different 5 crystalline forns
may be enantiotropic under certain conditions. For instance, during the
process of wet granulation, the drug nmay be dissolved in a solvent added
and recrystallized in the later drying step to obtain a new crystalline
form whi clhfmaylaffesitalie 1di s solamieonutéfat heodrug tdme tthe dnf for riroy ofe
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AD, the inventor of this invention surprisingly discovered a novel
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of the conP05|tLon containing 25 the AD. In a first aspect this invention
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i's charact efiszeth igiddat theeXafidye, powder sdibffirasti onpajdt arr ok the said
novel crystall.ine formshows _a peak(s) expressed in ternms of 20 at about
3.60, and/ bt SAESGE 798,36 Qhd/TSr "abdtit2 A 682 aHi"T 6r SapRERs A P4, Shadk or
about 1.7.86&jiandkaron@beut 2032 @ndbero@boie 28y 2Ajusting the proportion
15 of these two crystalline forms. Therefore, it is not always necessary
to adopt the most stable crystalline form in pharmaceutical industry,
wnich depends on a lot of factors, such as the clinical uses, producing

costs and cycles, as well as techniques and s0 on.

20 Contents of the invention

When‘carrying out studies on the AD, the inventor of this invention
surprisingly discovered a novel crystalline form of AD exhibiting good
dissolution, distribution, and flowability. In additicn, it may
facilitate manufacturing and formulating of the composition containing

25 the AD.

In a first aspect this invention relates to a novel crystal of AD or
a novel crystalline form of AD, which is characterized in that the X-ray
powder diffraction pattern of the said novel crystalline form shows
a peak(s) expressed in terms of 20 at about 3.60, and/or about 7.28,

30 and/or about 15.08, and /or about 17.24, and/or about 17.96, and/or
about 20.12, and/or about 22.24.

In another aspect this invention relates to a pharmaceutical composition

comprising crystalline AD and pharmaceutically acceptable carriers,
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I n anot her aspect this invention relates to a pharnmaceutical conposition
conprising crystalline AD and pharnmaceutically acceptable carriers, 2
which is characterized in that the X-ray powder diffraction pattern of
said crystalline AD shows a peak (s) expressed in terns of 2 0 at about
3.60, and/or about 7.28, and/or about 15.08, and /or about 17.24, and/or
about 17.96, and/or about 20.12, and/or about 22.24. 5 In another aspect

this invention provides a process for producing the new AD crystal, which
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which is subtiadd ald vofi-bLerenty f4em: bhesgpaly %@ﬁd}ér Xh$Ling RRES LAgt bRy
its endotherm c peak in DSC thernogramis about .5 C (see Figure 1); its

nel ti ng pofRfay §rgingthegysalitiong %%&tf’(@r‘ﬁl@@e@ ehyutethy nasudl FyY&hohs
a characteristic 20 peak(s) expressed in terns of 20 at about 3.60, and/or
about 7.28INn afdrsheabotkcty. 76,5 ARUADEL AbGUOVIZEE2a @I/ Tr tAlSOUEORD 51 9877

and /ofy abguteal6. 28, ,and/ 0k LahoMt ;L7 c%ﬁlz’stgmdz&@rorala%wal lgr)goﬁcdl@lq{eoko Oélf
20.12, and/or about 21.40, and/or about 22.24, and nore typical peak(s)

about 3.60°Pand/or about 7.28, and/or about 15.08, and/or about 17.24, 25
and/ or about 17.96, and/or about 20.12, and/or about 22.24; its Fouri er
Tr ansf or m A$F¢EHEW 'SpEBerRAAERT RV deenki gur er 3yt shiovis AD péak(is) i aventbout
3320 cm 1,naboyt 3160..cm;Ll) -aRQUL, A975 CMy Ly n @bOUL, 293D £k 18R0UL canning
calorimetry (DSC), infrared absorption spectrum (IR), powder X-Ray
15 diffraction (XRD), melting point measurement, this crystalline AD is
identified as an anhydrous crystal which is subtantially different from
those already-existing ones in that: its endothermic peak in DSC
thermogram is about 94.5 T (see Figure 1); its melting point is 94 C
~95 C; its XRD pattern (see Figure 2) usually shows a characteristic
20 peakis) expressed in terms of 2% at about 3.60, and/or about 7.28,
and/or about 7.76, and/or about 12.32, and/or about 15.08, and /or about
16.28, and/or ébout 17.24, and/or about 17.96, and/or about 20.12,
and/or about 21.40, and/or about 22.24, and more typical peak(s) at
about 3.60, and/or about 7.28, and/or about 15.08, and/or about 17.24,
25 and/or about 17.9%6, and/or about 20.12, and/ocr about 22.24; its Fourier
Transform Infrared Spectrum (FTIR) (see Figure 3) shows a peak(s} at
about 3320 cm™, about 3160 cm™, about 2975 cm™}, about 2935 cm™!, about
1755 em™', about 1650 cm™', about 1595 cm™, about 1385 cm™}, about 1355
cm™, and about 1152 cm™?, and more typical peak(s) at about 3320 cm™,
30 about 3160 cm™, about 2975 cm™t, about 1755 em™, and about 1650 cm™.
The magnified photos of this crystalline AD are displayed in Figure

4.

The raw material of AD in this invention can be prepared and recovered

[#3)



1755 cm 1, about 1650 cmi, about 1595 cm 1, about 1.385 cm1l, about 1355
cm1l, and about 1.1.52 cm 1, and nore typical peak(s) at about 3320 cm1,
30 about 3160 cm 1, about 2975 cm 1, about 1755 cm 1, and about 1650 cm 1.
The magnified photos of this crystalline AD are displayed in Figure 4. The
raw material of ADin this invention can be prepared and recovered 3 by
the nethod described in Starrett et al., J. Med. Chem (1999) 19:
1857-1864). Then the ADis eluted fromthe silica gel colum with the

m xt ure ofbﬁeﬁhﬁﬁ@ﬁ}Fébéﬁﬁc4%¥eén@?#BﬁhyWéﬁeEéh@brldb (“abouth 969 (1&%d) 19:

subj ected t@srotaEY) eviaRor ahiogf, under ;teduced, %@Séﬂ £ 2l e%beg{m%? »\étﬁothe

and consequent|y the AD precipitates as a noncrystalline of anorp
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pattern. Addbthonal assays for identifying crystalline AD include
differential scanning calorinmetry (DSC), nelting point neasurenent and

infrared QQ@QE&%A@QKﬁQ%@tﬁ9§&99Y1&%BLLLOPS 1&?%%%%%%0Egeh$$%QnE&acterlzed

transition 15 tenperatures at which a crystal absorbs ases heat due
to the chhRgeneveltsresyst abr seryctadrid nor firgint iafg.thSuceessive ianat yses by

show that webpxmeﬁtre@wsaeieh%ste%@na&yﬁgwpg&; n@ifﬂﬁ%&%ﬁ% ﬁb? Lypigally

within a range of about " C, usual wi thin about 1 C resent

i nvent idn, YHikeh-a %&%ﬁ@@n&rwtééiﬁn% hav e fa aDSEmperkd orasa WhﬁlrﬁgtﬁoimiQO
at a glvenxvﬁﬁngLﬂgrdmeans that the DSC peak or the nelting point is

within 2 'C. DSC provides an alternative way for identifying different AD
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scanning calorimetry (DSC}, melting point measurement and infrared
absorption spectroscopy (IR). DPSC measures the thermal transition
15 temperatures at which a crystal absorbs or releases heat due to the
change of its crystal structure or melting. Successive analyses show
that thermal transition temperatures and melting points are typically
within a range of about 2 C , usually within about 1 C. In the present
invention, when a compound is said to have a DSC peak or a melting point
20 al a given value, it means that the DSC peak or the melting point is
within 2 C.
DSCprovidesanalternativéﬁayforidentifyingdifferentADcrystalline
forms. Different crystalline forms may (at least partially) be
identified by their different transition temperature profiles. IR
25  measures absorption of infrared light caused by the particular chemical
bonds assocciated with groups in the molecule that vibrate in response
to light. DSC and IR can thus provide physicochemical information to

describe AD crystals.

According to one embodiment, the crystalline AD of the present invention

30 is prepared by a process comprising the following steps:
a. Placing the AD produced by known methods in a round bottom flask;

b. Adding organic solvent and dissolving the AD ultrasonically to form

a AD solutiocn:



identified by their different transition tenperature profiles. IR 25
nmeasures absorption of infrared |ight caused by the particular chem cal
bonds associated with groups in the nolecule that vibrate in response to
light. DSC and IR can thus provide physicochem cal information to describe
AD crystals. According to one enbodi nent, the crystalline AD of the present
invention 30 is prepared by a process conprising the follow ng steps: a.
Pl acing the AD produced by known nethods in a round bottom flask; b.

Addi ng or g&ni EPEBY veRY 1 ihd- i $$3MGiAG ehes WY ulrasonical Iy to form a AD
solution; 4 c. Spray drying the solution of step (b); d. Collecting the
powder to &bt &Phlehel s ydralddwderAbe pht %I@ptf(%)crYStthélemgaM?c sol vent may
be selected fromthe group consisting of anhydrous ethanol, nethanol,

acet one, Ena§éﬁ@niﬁillcﬁh&1Qmﬂ%niqﬂ$mﬂv0mnmmmmthgleﬁéech¢®rfd@p mhergknup

ethanol .is preferred duc%:to |15 JQw, koxi ¢l Ef{esww Or%&i . [ §S1 due a“Qngod
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85-100 'C, preferably 9 e neasure alr tenperature iIs
' C, preferaBiVbQB?%CfOTwﬁhnEasehedlbur$épsaﬁwStewpeﬁalqnnﬁqmpLBOnﬁﬂfetﬁanol

preferabl y460; Yy Mrg%ggt fd 'c%n%@%Xr'algSénléfA)or? fl%rétwtﬁo/ﬁ i hoPYRP

output efficiency is 70% 95% preferably The low rate the arr
conpr essor 9i 5/ 860G ferpb890299 19/ Lpr Bf extatsl yo700He Enles Cryseaberasuie sol et

subst apge Qavgmmﬂ ©f derad anhgngenment +of rﬁégsdﬁe% ﬁ%%taigee”gmpae&%%% is

nnlecule(sé i.on( 53 in three di nensions. stals of the organic
drug conpo %d% basi eglefgrpelsig to hﬁ?é’@@ﬁ&?—’ﬁdloaftttlleéealrbmmféﬁlfaﬂelrr@nlts 50-75

processi ng CCOE@bEbgaﬁwe@oﬂ@ Pl fhenent o r €1yl 1 sFYLi ber . didfenegtgs .
crystals of the same drug conpound can
Alr pump output efficiency is 70%~95%, preferably 85%. The airflow rate

of the air compressor is 600 L/L~800 L/L, preferably 700 L/L.

15 Crystal is a solid substance having an ordered arrangement of all its
constituent atom(s), molecule(s), or ion{s) in three dimensicns. The
crystals of the organic drug compounds basically belonyg to molecular
lattice, but different processing conditions result in different
crystals. Further, different crystals of the same drug compound can

20 lead to marked differences in appearance, solubility, melting point,
density, dissolution, and bio-availability etc., which accordingly
will affect its stability and bicavailability. In view of this, studies
on drug’s crystalline forms have become an indispensable and important
aspect in the development and authorization of a novel drug, the

25  production and quality control of drug and the design before the final

formulation of new drug.

According to this invention, the term “spray drying” means an instant
drying method by atomizing the drug sclution or extract into tiny liquid
droplets in the high temperature air stream and drying the consequent
30 droplets instantly. In terms of the power of nozzle, the devices can
be divided into two types: the centrifugal spray drying tower and

pressure spray drying tower.

According to this invention, the raw materials of AD can either be
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20 lead to marked differences in appearance, solubility, melting point,
density, dissolution, and bio-availability etc., which accordingly wll.
affect its stability and bioavailability. In view of this, studies on
drug's crystalline fornms have becone an indi spensable and i nportant aspect
in the devel opnent and aut horization of a novel drug, the 25 production and
quality control of drug and the design before the final fornulation of new
drug. According to this invention, the term"spray drying" nmeans an instant
dryi ng et R6E9BYE@tlonmiziing e ehe@go@@l utl dre oromeetrcaet v neoatiabyid.i qui d
droplets in the high tenperature air stream and drying the consequent 30
dropl ets i Asearinesiltd opep iretiof Pt heepower coft inozede T itdre devilcesirean ichély
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spray drying tower. According to this invention e raw naterial's o
can eit her Phern&cqrtodircidd b?cﬁpi®@l%ﬁkﬂneﬁh@dsr<ﬁﬂibﬁw®0nﬁhﬁc¢QmQQﬁlt10n of
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t her apeuti cal | effective anmount” of the stable crysta
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CONMposi t i oadmnﬁséene re;rx%%%@,t i pyention, rra%*}%&@%@h%ﬂ@ﬂ %%%%kee%ghga

any routes appropriate for admnistration, for exanp he ‘conposition
be adni ni Bfe e%ﬂhﬂyly“ﬁmﬁﬁﬁﬁéﬁﬁﬁ OﬁéﬂéMteﬂaPP?aléFflhhalapmﬁﬂaltyon of the
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i nvention can be obtained by using the crystal I ne "AD an 0 conventiona
carri et VP ioF Aheagrandardiz g vnef hos sieindakddnnd methas aetll Boetn

net hods i ngh udR Birki NGuc9rAn Rl R c1a0d 4abLetLT RGanuht bt iSs Weldy lEQQWQtJng

one skilled in the art that the selection of forms and natures of
phar maceut { calsl Yeatcaptdbly eaf rikdrid edr 1 exdipiraiit shadpendsl oft Hhy If AeT®? s

i ncl udi ng &fte dmuds Ofr t PRa AR dMA iiRANGdILNALS IR 1E0 he M xedot-hekewht Byt s
routes of adminjstration, and other known factors.

depends on many factors including the amount of the active ingredients

15 to be mixed therewith, routes of administration, and other known factors.

The composition comprises as acltive ingredient about 1~40% of AD by

weight, preferably 5~30% by weight, wherein said AD comprises at least

70% of the crystalline AD of the present invention. It is understood

that the composition of the present invention may optionally comprise

20 a given amcunt of the amorphous AD.

The crystalline AD of the present invention is lipophilic, It will be
absorbed readily after oral administration and in vivo hydrolyzed to
its parent compound, 9-{(phosphonomethoxy)ethyl] adenine (PMEA,
adefovir) rapidly. By far, the maior dosage form containing AD are
25 suspensions, tabklets, and capsules. The studies have showed that in
the agueous suspensions containing AD, the bhicavailability of PMEA is
independent of the drug’s solubility. Therefore, the suitable dosage
forms of AD are tablets or capsules. The said drug may be pressed into
solid unit dosage forms, such as pills, tablets or processed into
30 capsules after being mixed with suitable pharmaceutically acceptable
carriers. Conventional additives, such as fillers, colorants, and
binders may be added in the preparation of unit dosage forms such as
tablets. Typically, the dosage form for AIDS treatment comprises

crystalline AD in an amount of 100-400 mg/unit, preferably 100 - 200

6



The conposition conprises as active ingredient about 1-400 of AD by

wei ght, preferably 5-300 by wei ght, wherein said AD conprises at |least 70%
of the crystalline AD of the present invention. It is understood that the
conposition of the present invention may optionally conprise 20 a given
anount of the anorphous AD. The crystalline AD of the present invention is
l'ipophilic. It will be absorbed readily after oral admnistration and in
vivo hydrolyzed to its parent conpound, 9-[(phosphononet hoxy)ethyl]

adeni ne ( PRNBAUN I hddheviasp dealsid §or BW%# Ui Bet nreytovendosage iBesmrooneadilninag

AD are 25 3uspgnshOfsoutablets. apd.gapsHl es. e shydies have, shoued that
in the aqueous suspensions containing AD, the bloavallablllty of PMVEA is

|ndependen%cggr&ﬂﬁgQBuﬂaﬁs§9L§QE%lxySdgggfuﬁgk%euE9§a§ glﬁtggfgg%ﬁrégEnB

of AD are tablets or capsules e ‘sal g may be pre nto
uni t dosag@rfof hB)eBurtvaas cpill sNotabh 8t sc0IT iprocéssedchnt e 30iciapsices d

after bei ngonixed- Wi td) suit %ngngp@&ﬂ99§ythﬁﬁhh @88§8g§b% QQJrH%rSBOlld

Conventional "additives, such lers orants ders may
added in tHéabmﬁﬁﬁﬂéﬁ?énP@ﬁpaﬁﬁtl@@%ag%ﬁﬁdﬁﬁ@¢§@cﬁxaspl@@b$etbﬂnﬁypméabIy,

the dosagepfoaand ora Iaﬁsﬁ%%g&mscoawlégﬁ orGhMskall i pg AP 1 n..an .aqpunt
of 100-400 qg/unlt referablg 100 - funit. The dosage orm for
S

hepatitis B¥tehttent! Corpriees epietatisy m@d APeehenhnanpigittof 1 - 80
ng/unit, preferably 5 - 20 ng/unit. According to this invention, said
pharnaceuti%%lPyeééééeﬁaﬁwél@aﬁﬁiér§Enaréeeﬁvﬁem1®fgaﬁldnorlambwganl@ugar,

carri efs thah.can e Md}'bitt%ﬁed s@atr%giet her. \@‘ftat}cﬁ(:t & 1 gnglC?g%gﬁ%Pgne

may include the ones for solid "pharmacéutical preparations, for
exci pi ent sSetbbrdsCant s, 1Birdersitapeddi si hvégrammpyame lanyose, sodium

pharnaceUtéé&ﬂd%&dﬂﬂﬁ%@k@@h@lo@@d!éMdUN% Jan a%&@nghﬁ C&%§Hf¥ﬁés %leopectln,

sweet eni ng. agents. The preferred eXC|p|ents may be exenplified by [actose]
sugar, 10]{§ NAPPYRIOPSsoF bl 1BIC  stdidoh, santhesaredh, aextimine silicate,

crystal li n€luminivm-magnesium silicate etc.

15 The preferred lubricants may be exemplified by magnesium stearate,

calcium stearate, talcum powders, silica gel etc.

The preferred binders may be exemplified by @ -starch, sucrose, glutin,
Arabic gum, methyl «cellulose, carboxymethyl cellulose, sodium
carboxymethyl cellulose, crystalline cellulose, sugar, D-mannitol,
20 trehalose, dextrine, amylopectin, hydroxypropylcellulose,

hydroxypropylmethylcellulose {HPMC), and pyrrclidone etc.

The preferred disintegrants may be exemplified by lactose, sugar, starch,
carboxymethyl cellulose, calcium carboxymethyl cellulose, sodium
carboxymethyl starch, light anhydrous silica acid, and low-substituted

25 hydroxypropylcellulose.

The preferred colorants may be exemplified by water-soluble edible
dyestuff citric acid yellow, for example edible red No.2, edible yellow
No.4 and No.5, edible blue No.1l and No.2; water-insoluble dyestuff,
for example aluminium salt of the above-mentioned edible dyestuff citric
30 acid yellow; naturally occurring dyestuffs such as beta-carotene,

chlorophyll and iron red.
The preferred sweetening agents may be exemplified by saccharin sodium,

7



cel lul ose, | ow substituted hydroxypropyl cellul ose, sodium

car boxynet hyl cel | ul ose (CMC-Na), arabic gum dextrine, anylopectin, [|ight
anhydrous silicic acid, synthesized alum niumsilicate,

al um ni um magnesium silicate etc. 15 The preferred | ubricants may be
exenplified by magnesi um stearate, calcium stearate, tal cum powders,
silica gel etc. The preferred binders may be exenplified by G starch,
sucrose, glutin, Arabic gum nethyl cellul ose, carboxynmethyl cellul ose,
sodi um caFBéRyAerhyY ! c@liiedseater gshad | ¢ nex welttaheseangugiaeyi ivEnni t ol
20 trehal ose, dextrine, anylopectin, hydroxypropylcellul ose,

hydr oxypr opyl nmet hyl cel | ul ose(HPMC), and pyrrolidone etc. The preferred

di sintegrants nay be exenplified by | actose, sugar, starch, carboxynethyl
cel | ul ose, Deateciphi wardoyeefhyhreel | ul ose, sodi um carboxynet hyl starch,

| i ght anhydrous silica acid, and | ow substituted 25

hydr oxypr opybcet| | ubloses OFhe preefenred ool enant sy eyl hiecexenpld fuhed ph¥sent
mater-sglu?kgeggig%e dyestuff citric acid yellow, for exanple edible red
No.2, edible Jertow No.4 and No.5, edible blue No.1 and No.2;

wat er-insol.ubl e dyestuff, for,?gangle aIuniniun1Ea!t of the = o
above- ment i onet’ €diBPE> dSetuff TEFEFT EOBP Ay B I W SRAEGRALEYS et @ Fhg
dyest uf f s sueheas beteartcanet ene, chlorophyll and iron red. The preferred
sweet eni ng agents nmay be exenplified by saccharin sodium 7 potassium

gl ycyrrhet Fnghee di BAsSKE Foaspaktarih s /e SHevt 8sh 48, +hPeSG dRl8R0fp thFerhe
Figures Figure shows DSC t hernogram of the crystalline AD of the present
5 invention® CF Yurd e ER6E X-ray diffraction pattern of the crystalline AD
of the, present invention; Figure 3 shows Fourier Transform Spectrum of the
crystaJQi n-lgﬁf%ﬁ4 FH@W magnified picture of the crystalline AD of the present

invention.

Experiment example: Kinetic studies of the plasma concentration in

animals with different crystalline forms of AD

15 The experiment was carried out by orally administering to monkeys the
drugs in order to investigate the in vivo absorption of two crystalline
forms of AD: the novel crystalline AD of the present invention produced
by Tianjin Kinsly pharmaceutical R & D Co. Ltd. and crystalline form
I of AD prepared according to the method of GILEAD SCIENCES INC. The

20 experiment provides useful clinical references for the application of

nevel crystalline AD,

1. Materials
1.1 Reagents

25 Methancol, CR level, Siyou Bio-medicine Technology Co. Ltd. (Tianijin,

China), Batch number 020302101.
Deionized water, Semi-conductor Institute {(Tianjin, China).

Phosphoric acid, AR level, The No. 2 Chemical Reagents Factory

{(Tianiin) .



present invention; 10 Figure 4 show nmagnified picture of the crystalline AD
of the present invention. Experinent exanple: Kinetic studies of the

pl asma concentration in animals with different crystalline forms of AD 15
The experinment was carried out by orally adm nistering to nonkeys the

drugs in order to investigate the in vivo absorption of two crystalline
forms of AD: the novel crystalline AD of the present invention produced by
Tianjin Kinsly pharmaceutical R & D Co. Ltd. and crystalline form | of AD
prepar ed adtior diragNpe ¢ héheretdrod FefagGhnit EAD: SChENCES drNGn ) The 20 experi ment
provi des useful clinical references for the application of novel

crystalli ndrADhldrodaterd alsid,l RuljaReagent sa 2RdvichanolracCRrl;evel ., Siyou
Bi o- nedi ci ne Technol ogy Co. Ltd.(Tianjin, China), Batch nunber 020302101.
Dei oni zed Vaf éxgpaSemiusconductor Institute (Tianjin, China). Phosphoric
acid, AR level, The No. 2 Chem cal Reagents Factory (Tianjin). 8 137: The
No. 2 ChenincakooReagem sy Fact arok 16T anjinAYzy Trichl on@asceti ¢ acid, Rugao
Chem cal Reagents Factory. 1.2 Apparatus NL-200TPA anal yzi ng scal e,

Shi madze | neL-(dapanyh-Hd4 - 6B H.gh-cspeed rplat f Qﬁmﬁw rifuge, Shanghai .
Anting Scientific_ Device Facton%,(P. R China); The HPLC system equi pped
with WATERS®E152dBfTvery Yystem™WATERS 717 auto sanpl er, Spectra

U traviol et detector, and ANASTAR chromat ogram data workstation; 10 Xw 80A
Vort ex bIeﬁB@r?P%$dﬁﬁﬂ§W1§9H@R@@@HGU§1M?TEB§.515 delivery system, WATERS 717

auto sampler, Spectra Ultraviolet detector, and ANASTAR chromatogram

data workstation;
10 Xw-80A Vortex blender, Shanghai Jingke Industry Ltd.
1.3 Tested agents

Tablets of novel crystalline form of AD, white, each of which contains
10 mg of adefovir, Tianjin Kinsly pharmaceutical R&D Co. Ltd., batch
number 020320.

15 Tablets of AD crystalline form |, white, each of which contains 10 Mg
of adefovir, Tianjin Kinsly pharmaceutical R&D Co. Ltd., batch number

020225,

-Adefovir (PMEA), as Chemical Reference Substance (CRS), Tianjin Kinsly

pharmaceutical R&D Co. Ltd.
20 1.4 Animals

Macaques, weighing from 5 kg to 8 kg (certificate No: 2001~03, approved
by Beijing Forestry Administration in the document of [2001] 83) were
provided by Xie’er Animal Health Caring Science and Technology Co. Ltd

{Beiijing, P. R. China).
25
2. Testing Methods

As the pro-drug of adefovir, AD is the bis-pivaloyloxymethyl ester of
adefovir, which increases the in vivo bicavailability of orally

administered adefovir. AD can be rapidly metabolized into PMEA,

9



1.3 Tested agents Tablets of novel crystalline formof AD, white, each of
whi ch contains 10 ng of adefovir, Tianjin Kinsly pharnmaceutical R& Co.
Ltd., batch nunber 020320. 15 Tablets of AD crystalline forml, white,
each of which contains 10 ng of adefovir, Tianjin Kinsly pharnmaceuti cal
R&D Co. Ltd., batch nunber 020225. Adefovir (PMEA) , as Chem cal Reference
Substance (CRS) , Tianjin Kinsly pharmaceutical R& Co. Ltd. 20 1.4

Ani mal s Macaques, weighing from5 kg to 8 kg (certificate No: 2001-03,
approved B§ Befiihgt £y 2 Bdfi il BEeed | Shud i beheerdeetimeht cofo ] 2002pr 88y

were provi:dadobys X8 ef--Ani-aal . Health Caring Science and Technol ogy Co.
Ltd (Beijing, P. R China). 25 2. Testing Methods As the pro-drug of

adefovir, AD is the bis-pival oyl oxynmethyl ester of adefovir, which
increases the in vivo bioavailability of orally adm nistered adefovir. AD

can be rapidl ypetaholii-zed i nto. PVEAs endering it undetectable in
bl ood. Thug t he conceﬁtratfon of |1s'%%$%%1' conpound was neasured. a. HPLC

condi tipons |1 S Vobi | . phase; 0. 2%.phosphorj c .

el d- et hanoy 6 218 7%5: 675) PRetReset SR FT I ITA B T AT ough 6 4 kA= and
mlipore fiiterateR gwrrate: 0140 al miinipStat f onary. phase: C18-col um
(4.6X250 mm) packed with Si' fillers, Tianjin Tianhe ChronmatogramlInc, the
col um t enperatwrte: f oM 28/€ivo 10 22 V. Detection: the UV detection

wavel engt h A=260 nm (0. 01AUFS)
Stationary phase: Cig-column (4.6X250 mm) packed with 51 fillers,

Tianjin Tianhe Chromatogram Inc, the column temperature from 18 C to

10 22 C.
Detection: the UV detection wavelength A =260 nm {0.01AUFS).

Injection volume: 30 v,

b. Analysis of blood

15 A given volume of serum was taken and an egual volume of 10%
trichleorcacetic acid was added. The mixture was shaken thoroughly and
kept still for more than 30 min to precipitate the proteins, then
centrifuged at 10000 rpm for 2 min. The precipitates were separated

and 30 Bl of the supernat was removed for injection.

20 Standard curve: 25 UL of PMEA RSD solution of different concentration
was added into 0.475 ml blank monkey serum respectively to obtain a
series of standard serum samples with the final concentration of 0,
20, 50, 100, 200, 500, 1000, and 2000 ng/m in duplicate. An equal volume
of 10% trichlorcacetic acid was added intc samples to precipitate the

25 protein as mentioned above. 30 B L of the supernate was remove for

injection.

Recovery rate: 25 BRI of PMEAR RSD soluticn of different concentration
was added into 0.475ml blank monkey serum to obtain a series of standazd
serum samples with the concentration of 100, 500, and 2000 ng/m in

300 gquintuplicate. The protein was precipitated as mentioned above and 30

10



I njection volunme: 30 PL. b. Analysis of blood 15 A given vol une of serum
was taken and an equal volune of 10% trichloroacetic acid was added. The
m xture was shaken thoroughly and kept still for nore than 30 mn to
precipitate the proteins, then centrifuged at 10000 rpmfor 2 mn. The
precipitates were separated and 30 P1, of the supernat was renoved for
injection. 20 Standard curve: 25 uL of PMEA RSD solution of different
concentration was added into 0.475 nml bl ank nonkey serumrespectively to
obtain a debi¥stBf Birmidale ey umsarpl ger vintiikcthent ialoloorcentyationask

0, 20, 50waé09a1&9ﬂﬂx§9Qut}PQQfeQBQCQOPQ {KH'QJ&%l@UBEiEQB€roﬁP equal

volume of 10%trichloroacetic acid was added into sanples to precipitate

the 25 proggiRigsqientdoned.aho . Qf. the super s was e
i nj ection. Recéve?%yrate: SQ%L&§¥ §%%§%%%§§SOHE?ﬁgﬁgogg%?Tféréﬁfgp%% 396,
concentrat PEA/ s “Addedd it 10 #TSPAT edl @k tronkey seriumthe nbtairemgnt of
series of stapdard 98! URAAMRILE WAN, £ 1e. CONERNETALLON. £L, 100, 2N 20d,
2000 ng/min 30 quintuplicate. The proteln was precipitated as nentione

above and 307130 P L 35 PRESSUPErHatie amas pempyed drorloumj eetionsivAbsielyat eo

recovery rahesias LalLil-at ed Wit h,reference to the sanple of control
Wt hi n-day and day-to-day variation: standard serum sanples of 100, 500,

and 2000 ng/ mwere prepared and treated as in the neasurenent of 5
recovery rate, nmeasured for six times within a day to obtain wthin-day

variation, sang. neasyr.ed dupli ampl es .on.f.our sugccessive days to
obt ain day-to-%ay vafiafgoﬁ& %?gﬁﬁiegﬁyﬁ%?ﬁ%%lg Bﬁagﬁ% iﬁﬁ%entration of
WOr M wer e

i spel 120 T FoncRE S el 2 gt BaHT hire e ¢ Lritont Y SE51 HHoc D “F b
groups, eadhseonsistirng ofe foumadni nalet Themanhs med 2 wendohagtedigned into
two groups, each consisting of four arnimals. The animals were fasted

for 12 h and were orally administered the novel crystalline form of

AD for one group or crystalline form | of AD for another group at a dose

15 of 20 mg/kg together with 200ml of water. 2 hours after administration,

the animals were fed in a fixed quantity. 2.0 ml samples of whole blood

were collected from the elbow veins before administration and 10, 20,

30, 45 min and 1, 2, 4, 6, 8, 12, and 24 h after administration. The

serum  was separated and freeze-stored for measurement. A

20 cross-experiment was done similarly 2 weeks later.

4. Results and data processing

The pharmacokinetic parameters were calculated based on the plasma
concentrations at different time points. The time to peak concentration
25 (Tpeak) and the maximum concentration (Cmax) used the measured value.
The terminal phase elimination rate constant (Ke) was obtained by fitting
the linear section of the curve of logarithm of the plasma concentration
of drug in terminal phase versus time and the terminal phase clearance
half life time (Ti,2) was calculated by dividing 0.693 by Ke. AUCy.. was

30 calculated accerding to the trapezoid rule.
Apparent volume of distribution (Vd)= dosage/(AUCXKe);

Tetal Clearance (CL)=dosage/AUC,
14



for 12 h and were orally adm nistered the novel crystalline formof AD for
one group or crystalline forml|l of AD for anether group at a dose 15 of 20
ng/ kg together with 200m of water. 2 hours after adm nistration, the
animals were fed in a fixed quantity. 2.0 ml sanples of whole blood were
coll ected fromthe el bow veins before adm nistration and 10, 20, 30, 45
mn and 1, 2, 4, 6, 8, 12, and 24 h after admi nistration. The serum was
separated and freeze-stored for neasurenent. A 20 cross-experinent was
done simi | SPTY2 2 sieled FAgedaty ofREBRI twe andsdal alpr obessi RgtThet Cmax, Ke,
phar macoki aet i pauapet.ess. Were jcak el af gd pasedqop, the RLasPRi 1o Tpeak wag
concentrations at different time points. The tine to peak concentration 25
(Tpeak) anb” the®Hitki Mim EORCBAT PAET B (Gife%) uded BASFeaBUr ddmpariecnThet
term nal phase:@livinationakatber-constant ehqwas obt aineddy,. f it Lagn 4t hes

| i near section of the curve of logarithmof the plasma concentration ~of
drug i tertinad95hdsé®férsus tine and the termnal. phase clearance half
life time (T12) was cal cul ated by dividing 0.693 by Ke. AUCo t was 30

cal cul at ed®dcR8? el 1y o e Gedpezoi d rul e. Apparent vol ume of distribution
(vd) = dosage/ (AUC X Ke); Total C earance (CL)=dosage/ AUC. 11 Conparison
of the datéa &ft2pHeréwerxyg/stalline form Data of Crax, Ke, Ti/2 and
AUCO-t, were statistically processed by e Lest, while Tpeak was processed
by non- pardieteientest tin Edditfoni r Gorpardugoh? ofin . Bite: equi vad encenwagsis
carried o e X Qggz, [als) -s) ded est .. 4.1
Results oﬁsag?%ngggggigg.v%fgﬁgér éﬁ&%@giﬁg égrg%t?%ﬁpsFﬁ%ggfO%dé?%@??rd
was abBut IZUF samPhesrey? exsivrdanakystd thof rebelpeakens edhorer susTable 1.
concentration (0 to 2000 ng/m) of standard 10 serum sanples was carried
out and the results were shown in Table 1.

Taple 1 The standard curve of adefovir in serum

20 50 100 200 500 1600 2000
1 660 1291 2643 5333 11148 23729 47287
2 671 1385 2499 5056 11271 21994 48006
Average  665.5 1338 2571 5194. 5 11209.5  22861.5 47646, 5

C=0.04242 A-2.0315 (r=0.9996); C: concentration (ng/ml); A: Peak

Area; detection limit: 20 ng/ml.

b. Recovery rate

Trichlorocacetic acid was added into standard serum samples with the

concentration of 100, 500 and 2000 ng/ml in quintuplicate to precipitate

the protein and the peak areas of the treated sample versus those of
o,

20 untreated samples gave the absolute recovery rate of 91.9%, 93.9%, and

96.7%. The average was 94.242.4%.
C. Within-day and day-to-day variation

Studies showed that adefovir had a good performance in accuracy and
repeatability within a day. Moreover, the treated supernate was so
25 stable that there were hardly any variations in the concentration of
adefovir within three days. All the variation coefficients were less

than 10%.



Table 1 The standard curve of adefovir in serum20 50 100 200 500 1000 2000
1 660 1291 2643 5333 11148 23729 47287 2 671 1385 2499-5056 11271 21994
48006 Average 665.5 1338 2571 5194. 5 11209. 5 22861. 5 47646.5 C=0.04242
A-2.0315 (r=0.9996); C. concentration (ng/m); A Peak Area; detection
limt: 20 ng/mo 15 h. Recovery rate Trichloroacetic acid was added into
standard serum sanples with the concentration of 1.00, 500 and 2000 ng/ m
in quintuplicate to precipitate the protein and the peak areas of the
treat ed saﬁp‘?é)@\%lr?%af—h%%éjfoﬁll-?@manff?féfé%réfcr%é@@lsegfg‘af\'ﬁé drive abdofitteéng of
recovery raherhcOi 2% 93H=3%ma0ds 96. 7% The average was 94.22.4%. c.
Wt hi n-day and day-to-day variation Studi es showed that adefovir had a good
perfor manceibpt agEHE &Y ahd-« r epeat.abi 14 1y, wi thi ay. e r h :
treated supe?nate wagl so 25 sf%m%ghgtﬁ%hgr@hm%rogpﬁér glrmgng?%\%a??%t ,%8}’{%]‘
in the conEéittattoi 6PTATErLVIT IWPERITP 1t AF eetalalisie Aptmt he Rrer pathaois were
coefficsentanyel £dess atbaRa10%0 12 4,2 Peter pinatd on of PLASIB. . scheme
concentrations of the drug and fitting of = pharnacoki netic paraneters = ght
nmacaques Wef &S BT Yned ¢ M0 & VEPHFOUPS L igneup-If ore e wonkel measiysst abt | hbe
form and t pecgeaupnifrg ceyataldding formd . .Lhecani mBls.Werg,t5 tne plasma
adm ni stered according to_an open random zed crossover schene. Afterward,

adef ovir cORCEHt TGRS Ph SE tRY et £ Meadared at evRey piredeper ks nedet Vasy

points. Theisesulses shoved) t hats dheopkasiB: CONGRMI AL LEPS Of1dMWMted based
crystaléjl ne fogms at every tine Eag:;nts were very close (see Table2) .
Phar macbki Rt FESpaPaKet &fs Wt e cattul @b e ased on versus time after oral

administration of adefovir {see Table3).

Table 2-1 Adefovir concentrations in serum at different time points

after oral administration of novel crystalline form

Plasma concentrations versus time (hg/nl)

N
o 0.167 h 0.333 h 06h 075h 1h 2h 4h 6h 8 h 1Z2h 24 h

1 3.2 154, 1 8.9 196.6 132.7 1177 850 #.9 790 594 416
2 60. 0 176.3 529.4 3937 1341 1063 77.2 57.3 556 80.5 50.4
3 6.9 2710.7 389.5 550 2734 260.3 191.0 M53 119.2 722 19.2
4 51.8 186. 7 952.4  507.6  260.3  221.6 205.1 177.0 1589 112.6 99.3
5 105.0 258. 5 103.1  306.8  231.8 196.1 140.9 1145 969 821 763
§ 103.9 248. 8 398.3 5387 3747 2650 184.8 952 112.0 46.1 283
7 78.3 190. 1 541.8  380.6  269.4  241.4 1989 112 89.4 645 531
8 64.G 125. 9 396.0 278.8 2335 196.1 1768 141.3 110.7 448 3.6
ASD T4.3 201. 4 507.4 3920 2388 199.3 157.3 1187 1027 70.3 517
19.6 49, 0 1775 1231 73.6 0.5 476 36,3 287 2007 247

15 ASD, Average Standard Deviation

Table 2-2 Adefovir concentrations in serum at different time points

after oral administration of crystalline form |

Plasma concentraticns versus time (ng/ml)

No,
0,167 h  0.333h G0G.5h 0.75h 1 h 2 h 4 h 6 h 8 h 12h 24 h

] 100.6 209.7 915.4  383.9 3282  280.1 248.5 207.3 144.3 8.9 61.6
2 84. 8 194. 0 4322 319.0 294.4  264.7 233.8 171.6 1637 12.97 53.8

13



10 on the curve of the plasma concentration versus tine after oral

adm ni stration of adefovir (see Table3). Table 2-1 Adefovir concentrations
in serumat different time points after oral admnistration of novel
crystalline formPlasma concentrations versus tinme (ng/m) No. - -----
0.167h 0.333h 0.5h 0.75h 1 h 2h 4h 6h 8h 12h 24h 1 53.2 154.1 448.9 195.6
132.7 117.7 85.0 85.9 79.0 59.4 41.6 2 60.0 176.3 529.4 393.7 134.1 105.3
77.2 57.3 55 6 80 559.4 3 76.9 270.7 389.5 55.0 273.4 260.3 191.0 145.3
119.2 72.2° 19 Y24 5118 186. 75952142 807396 66782229.% 1305, 11877505158 b
112.6 99.3; 5 ¢05.0 268.66 408y 1 30658 23%.8 3}81631&9140 19.2 %1‘?52@ 9%y 9 84;d
76.3 6 103.9 248 8 398.3 538.7 374.7 255.0 184.8 : 0 46.1 28.3 7
78.3 190. 1° 54178! 360.67269. 41841 4°188. BG0-141132 89 321 16410525ﬁ3f § 61-9.6
125.9 396.€. 2i8& 8 23Z9%: 19673k 41757§3 14313,33; 112511 Z 145§ 78 3@ 613{A$D767§, 3201. 4
507.4 392. 0 238.8 199 3 157.3 119. 7 7 .0 177.5 123.1
73.6 55.5 47. 636, 3 457 20. 624, 795 %[5 2&5%[3 A\)/le?algé SSt%rﬁdarfﬂ’iDem at i ‘gn!

Tabl e 2-2 #Adefiawi r cancent r agokans séan1 sepum atodi fheerent: i M points safter
oral admi Aj stration of ¢rystal I'i'ne form 1~ Plasma concentrations versus ti me

(ng/m) No? TR0 @354 B P70, W8 18p.2 52K 0.1775 544 8h1B h #.h 69538 h
12h24h -H:-0----70-r-- 121400. 63.299.77. 91554 3383. 0 328. 2:280. 65 248. 5
oo —31e 0299 4264723381716~

207.3 14473 86.9 6L 62 84 8 194023
163. 7 12. 9 3dvgageaSgngyd Peviggon 7 376.4 412.3 306.9 278.2 129.9 139.3 118-

4 57.8 22. 1 4 66.6 148.0 397.9 305.2 196.6 161.3 89.3 102.0 82.9 70. 1
36.8 5 90T 1 225.0 902.2 257.2 226.4 132.9 134. 1 105.2 93.8 72.6 56.6

able 3 Pharmacokinetic parameters calculated based on the curve of

adefovir plasma concentrations versus time after administration of AD

Group No. Toeak Cmax Ke T1/2 Vd AUCy- CL
h ng/ml 1/h h L ng. h/ml M1/h

1 0. 50 448. 9 0. 043 16.0 265. 9 1735. 9 116821.7
2 0. 50 529.1 0. 046 14.9 224. 6 1921. 2 10410. 0

3 0.75 255.0 0. 117 5.9 67,1 2556. 8 7822.3

Novel 4 0.50 403.1 0. 037 18.4 147. 5 3593. 4 hhes. 7
crystalline 3 0. 50 403. 1 0. 037 18.8 211. 8 2567. 8 7788.8
Form 6 0.75 238.7 0. 097 7.2 89.1 2318.3 8627. 0

7 0. 50 541. 8 0. 068 10. 2 115.1 25547 7828. 6

8 0. 50 396. 3 0. 082 8.4 112. 4 2162. 8 9247, 2

ASD 0. 56 545,17 0. 066 12.5 154. 2 2426. 1 8601, 4

0.12 176. 4 0. 030 5.2 T1.6 564. 3 1824. 3

1 0.5 402, 2 0.072 9.6 125.6 2214.1 9033. 0

2 0.5 785. 4 . 071 9.8 107. 3 2624. 4 T620. 7

3 0.75 366. 2 0. 107 6.5 85.8 2188. 0 9140. 8

4 0.5 698. 1 0. 058 12.0 95. 0 3647. 5 5483. 3

Crystalline 3 0.5 915. 4 0. 041 17.0 145.1 3379.4 5918, 1
form 1 & 0.5 432. 2 0.076 9.2 76. 6 3452.3 5793. 2

7 0.5 412.3 0. 054 i2.8 158 8 2317. 8 8628. 9
8 0.5 397.9 0.102 6.8 99.9 1967.0 10167. 8

ASD 0. 53 501. 21 0,072 10. 5 117. 0 2723. 8 7723. 2

0. 09 214.62 0. 023 3.4 45.6 666. 3 1794. 1

5 ASD: Average Standard Deviation



6 79.8 239.8 758.4 372.3 322.7 204.2 168.7 136.5 120.4 76.2 38.6 7 64.1
208.2 366.2 255.0 202.8 201.8 154.8 81.6 77.4 70.8 51.1 8 62.6 371.8 698.1
502. 1 403.2 320.5 261.0 231.1 132.9 124. 1 33.5 ASD 77.0 235.4 546.7
350.9 285.2 230.5 177.5 146.8 116.7 86.0 44.3 14.0 70.1 218- 3 83.9 71.6
65.3 62.9 52.8 30.4 26.5 13. 5 ASl), Average Standard Deviation Table 3
Phar macoki netic paraneters cal cul ated based on the curve of adefovir

pl asma concentrations versus tine after adm nistration of AD G oup No.
"peak Cmax NRECTIVENIYABRC TLah Hig/af! 41 hicaptg. Pavem areues 50 %412&8 bgsis
0. 043 16. 00%650%p3¥35®@ éﬂ52i=zorgegpégdgag}ﬂn@n@%@r%4©9 244 @hﬁ%

10410.0 3 0.75 555.0 0. 117 5.9 67, 1 2556.8 7822. 4 0.50 403. 1 0 037
18.4 147.5 3593.4 5565.7 Novel 5 0.50 403. 1 0. 037 18.8 211.8 2567.8
7788.8 crystalline 6 0.75 538.7 0.097 7.2 89. 1 2318.3 8627.0 form 7 0.50
541.8 0.068t0r209ak afhinpgsat 727828 of L8O I EF 396 L3cpypgpl g.ne fozng @A 4P gt
9247.2 5ASR Q156 548. 20 M0Rc2:5 134y2) 242044 BA0LA0: A2 11644:0:030,5.2

71.6 564.3 1824.3 2214, 1 90
0.071 9.8 sse#cgl%%basvem the suevwf%]@%zmcqua%lm @ 29?8800“91’&@585

4 0.5 698. +1n8. OQQPL%KQE%@ p§64ﬁf%w@98§y§tgiyﬁhﬁkkkﬂg 5e9@509%5}4an06153
17.0 145.1 3379.4 5918. 1 form1 6 O- . . 3452, 3
5793. 2 7h01€%‘3%f213’6é.m5t4h€12}f8r15&8.%%3(19@68@1’816@&1@11 540 69 ﬂg/ml and 551.21

ng/mi respectively, the average elimination half-life time 12.% h and
10 10.5 h respectively, the average AUCg.. 2426.37 ng.h/ml and 2723.82
ng.h/ml respectively, the average apparent volume of distribution (Vg)
19.74 L and 17.50 L respectively, and the average total clearance rate
8601.41 L/h and 7723.21 L/h respectively. So the results showed that
there was no statistical significance between the differences of

I5 pharmacokinetic parameters of two groups.
4.3 Statistical analysis

The difference in absorption between twe crystalline forms was

demonstrated in Table 4 by comparing the value of the Cmax and AUCg...

20 Table 4-1 Bicavailability of adefovir of the novel crystalline form

versus Crystalline form I

AUC,.. {ng. h/ml} Bioavailability Cmax (ng/ml)
Novel form Form | (%) Novel form Form |
1735. 9 2214. 1 0. 78 148. 8 402. 2
1921, 2 2624. 1 0.73 529. 4 785. 4
2556. 8 2188.0 1. 17 535. 0 366. 2
3593. 4 3647. 5 0.99 952. 1 689.1
2567. 8 3379. 4 0. 76 403. 1 915. 4
2318. 3 3452. 3 0. 67 n38.7 432.2
2554. 7 2317.8 1. 10 541. 8 412. 3
2162. 8 1967. G 1.10 396. 2 397.9



8 0.5 397.9 0. 102 6.8 99.9 1967.0 10167.8 ASD 0.53 551.21 0.072 10. 5
117.0 2723.8 7723.2 0. 09 214.62 0.023 3.4 45.6 666.3 1794.1 5 ASD:
Average Standard Deviation 14 Note: there was no statistical significance
bet ween groups on the basis of conparison of the correspondi ng paraneters
of the groups. After oral admnistration of two different crystalline forns
of AD at 5 a dose of 20 ng/kg to animals, pharmacoki netic paraneters were
cal cul ated based on the curve of plasma concentration of adefovir versus
time. The averagé® Tpeak of t#é!crystallirne% orms were’®: 56 h and 658! h
respectively, thg average pegl concentratg en 545. 69 ngfgrhk and 551,214, ng/ m
respectively, the average elimnation half-life time 12.5 h and 10 10.5 h
respectively, the average AUCo i 2426.37 ng.h/m and 2723.82 ng.h/m
respectively, the average apparent volune of distribution (Vc) 19.74 L and
17.50 L réspeciively, and the avérage total clearance rate 8o0l.4T L/h and
7723.21 L/ h respectively. So the results showed that there was no
statistical rshgai {icanceibetween t hecdi ff.erences rofqe 15, PhalmRcOKIIABELC Ly
paranmeters of two groups. 4. 3 Statistical analysis The difference in '
absor pti on-between two crystaPPERBeR o SRS tadddnRsEPSt ed in Tahle 4 by
conparing the value of,{he Qmx.and. AUCO: 0080 Tablg4-1 Bioavailabifdity
of adefovir of the novel crystalline form versus Crystalline form| AUCO
(ng.h/mM) .Bioavailabhility Cmax (ng/m) _Novel formefiébdhd (%9 Novel form
Form 1 178R%a; 9:2241. 1 Qggoddd 948.8 402.2; 1921.2 2624.4 0. 73 529. 4 785.4
2556.8 2188. 0 1.17 555.0 369. 2 3593.4 3647.5 0.99 952.4 689.1

Duration 26099, 1 26099, 29 0.15 0.72
Preparations 353906, 7 ] 353906, 67 .98 0.21
Individuals 4239970, 1 7 605710, 01 3. 39 0. 08
Total error 1070710. 9 8 178451. 82

5 Table 4-3 Result of variance analysis of adefovir peak concentrations

between two different crystalline ADs

Sum of sqguare Degree of freedom Average variance F P
Total variance 540406. 6 15
Duration 16362, 5 1 16362. 50 0.28 0.6
Preparations 122.1 1 122.15 0. 002 0. 96
Individuals 179218. 1 7 25602, 73 0. 45 0. 84
Total error 344702. 9 6 57150, 48

Conclusion

After oral administration of the tablets containing two different
10 crystalline ADs at a dose of 20 mg/kg to monkeys, the plasma level of
the adefovir was measured. As shown by the results, the parameters
includingaverageibmk,peakconcentration(Cmaw, Tis2 and AUCy-y between
two different crystalline ADs groups were basically identical.
Statistic analysis indicated that differences of both Cpeax and AUCg-¢

15 between twe forms were not statistically significant.

16



2567.8 3379. 4 0. 76 903.1 915.1 2318.3 3452.3 0.67 538.7 432.2 2559.7
2317.8 1.10 541.8 912.3 2162.8 1967.0 1.10 396.2 397.9 15 2426 2724 0. 91
545.7 551. 21 561 666 0.20 176.1 211.62 Table 4-2 Result of variance

anal ysis of adefovir bioavailability between two crystalline ADs Sum of
square Degree of freedom Average P P variance Total variance 5690686.9 15
Duration 26099.3 1 26099.29 0.15 0.72 Preparations 353906.7 1 353906. 67
1.98 0.21 Individuals 1239970.1 7 605710.01 3.39 0.08 Total error
1070710.9 6 178451.82 5 Table 4-3 Result of variance anal ysis of adefovir
peak concentrations between two different crystalline ADs Sum of square
Degree of Erasebs® Average variance f% P Total variance 540406.6 15
Duration 16362.5 1 16362.50 0.28 0.61 Preparations 122.1 1 122.15 0.002
0.96 | ndi VhdufadIsl oW79219xdAm7). 25602 tH8r 0 UB .84 tHeotate semtoin 344702 @n6 do

57150. 48 CRQE'E;&% néfagq%r 19ral @g@ 1nr|1\§cta)r Aation of the tablets containing
0 cr

two different ystalline ose 6f 20 ng/ kg to nonkeys, the

plasma levgl_ o nlg egle rdeef owtrlovvas rrg Sut qklne ﬁ§hown by the results, the
paraneters JI aver rage ’f?‘,’ concentration (Cpe k) , Til1l2 and
AUCO t bet yeen  two di d| ffer ent rystal ne ADs froups were basi cal | Y
|dent|cal preparedaccording & representative method as
described (Starrett et al., J. Med. Chem. (1994) 37:1857-1864) and the

novel crystalline AD was prepared by spray drying method as follows:

a. Placing about 20 g AD produced by aforementioned method in a 150
1 ml reound bottom flask;

b. Adding 100 ml anhydrous ethancl and dissolving AD ultrasonically

to form a solution of AD of 200 g/L;

c. Spray drying the AD solution in ethanol of step (b);

d. Collecting the powder, which was identified (HPLC) as AD of 99.2%

15 purity.

The conditions of the spray drying: The inlet air temperature was set
at 95 C.The measured inlet air temperature was 95 ‘C. The measured
outlet air temperature was 60 C. Pump output efficiency was 8%. Air
pump output efficiency was 85%. The airflow rate of the air compressor

20 was at 700 L/L.
Validation by spectrum:

In terms of the crystalline AD prepared by foregoing method, an
endothermic peak at about 94.5 T was detected in DSC thermogram;
characteristic peaks expressed in terms of 2 ¢ at about 3.60, about 7.28,
25 about 7.76, about 12.32, about 15.08, about 16.28, about 17.24, about
17.96, about 20.12, about 21.40, and about 22.24 were shown in powder
XRD pattern; peaks at about 3320 cm™, about 3160 cm™, about 2975 cm™,

1, about

about 2935 cm™, about 1755 cm™!, about 1650 cm™', about 1595 cm
1385 cm™, about 1355 cm™', and about 1152 cm™® were shown in Fourier

30 Transform Infrared Spectrum (FTIR).



Statistic analysis indicated that differences of both Ceaak and AUCo_t 15
between two fornms were not statistically significant. 16 Exanples The
foll owi ng exanpl es further el aborate the present invention and do not by
any neans limt the invention. 5 Exanple 1 Preparation of crystalline AD
The raw AD was prepared according to the representative nethod as
described (Starrett et al., J. Med. Chem (1994) 37:1857-1869) and the

novel crystalline AD was prepared by spray drying nethod as follows: a.

Pl aci ng abBtt ™2t ¢ AFSprgaddes By afoteneriti®on®d method in a 150 10 m
round bottom flask; b. Adding 100 ml anhydrous ethanol and di ssolving AD

ul trasoni calfy a1 ¥ otoh @rs6R Ut oncofr A oft 200egrEprese Spriay admpithgdt ie AD
sol ution ip.ethanol ©f.steRc(h):ad., Ol hectingckhe powders; whith Wags) anq
identified (HPLC) as AD of 99.2% 15 purity. The conditions of the spray
dryi ng: Thel? RICEE L £y sttérpePatAlt da iy eger eddty 98T 2 CATHe N fresdnodde § APt oas ¥
tenperature was 95 "C. The neasured outlet air tenperature was 60 "C Punp
out put ‘ef f# cifdicy et 8% A 8 chdiprooudputd eff pEP sy Was B5%: L IThe iai rfliw
rate of theg ajid, LOMRLESSOE) 20, was at 700 L/L. Validation by spectrum In
terms of the crystalline AD prepared by foregoing nethod, an endothermc
peak at abbut 794189" ¢ Gfasmdetsactediichl DSC  Hertwgr aker chardacterdictiiogpeaks

expressed N tLIdE ah 13 Qanoﬁpqytséﬁd%%onagquhD7og8lO@ggﬁ@DUt 7.76, about
12. 32, about 15.08, about 16.28, about 17.24, about 17.96, about 20.12,

about 21.40, idYabsutng2-ba getar khow ytdopowliester XRD pattern; peaks at

about 33204 prnoh,le@l@%% B16Q,emely, QUL 275 PlriAbOUPLEP3D G o SDOM
1.755 cm 1, about 1650 cm ', about 1595 cm', about

purity.

The conditions of the spray drying: The inlet air temperature was set
at 85 C. The measured inlet air temperature was £5 C.The measured
outlet air temperature was 5C C. Pump output efficiency was 5%. Air

15 pump output efficiency was 70%. The airflow rate of the ailr compressor

was at 600 L/L.
Validation by spectrum:

In terms of the crystalline AD prepared by foregoing methcod, an
endothermic peak at about 94.5 C was detected in DSC thermogram; peaks
20 expressed in terms of 290 at about 3.60, about 7.28, about 7.76, about
12.32, abcut 15.08, about 16.28, about 17.24, abcut 17.9%96, about 20.12,
about 21.4C, and about 22.24 were shown in powder XRD pattern; peaks
at about 3320 cm™, about 3160 cm™, about 2975 cm™, about 2935 cm’?,
about 1755 cm™, about 1650 cm™, about 1595 cm™, about 1385 cm™’, about
25 1355 em™ and about 1152 cm™! were shown in Fourier Transform Infrared

Spectrum (FTIR).

Example 3 Preparation of crystalline AD

The raw AD was prepared according to the representative method as
30  described {Starrett et al., J. Med. Chem. (1994} 37:1857-1864) and the
novel crystalline AD was prepared by spray drying method as follows:

a. Placing about 30 g of AD produced by aforementioned method in a 150
18



1385 cm', about 1355 cm', and about 1152 cm 1 were shown in Fourier. 30
Transform Infrared Spectrum (FTIR) 17 Exanple 2 Preparation of crystalline
AD The raw AD was prepared according to the representative nethod as
described (Starrett et al., J. Med. Chem (1994) 37: 1857-1864) and the
novel . crystalline AD was prepared by spray drying nethod as follows: 5 a.
Pl aci ng about 10 g of AD produced by aforenentioned nethod in a 150 ni
round bottom flask; b. Adding 100 ml aceton:i.ri..l/di-n-butyl ether and

di ssol vi ng™AD ©U%4 PESGATcAl Y <t o form a solution of AD of 100 g/L; c. Spray
dryi ng theporganing $obuti of:tofy1shepcltbdridd Lha Gekkecting Athe 1pewdernicahigh
was identified (1-1 PL?) as AD of 99,0% purity. The conditions of the spray
drying: The®intet %ifP tEnperaf ute Was’€et®/M4t "85 C. The neasured inlet air
t enper at ure. s 85 deyTheg BRasuUreshi OUudiett iainr oteppesatwy e was 50 C. Punp

output efficiency was 5% Air 15 punp output efficiency was 70% The N
airflow rate %?qgteﬁélﬁigrt%%rfb?"é%es%r WhwgE 4wt egtF YA oVal okt 6iv BY gge%? r{in
In ternms ofutie .crystalline AD prepared by foregoi ng nethod, an

endot herm ¢ peak at about 94.5 C was detected in DSC t hernogram peaks 20
expressed PHe t@hB t0bn20 Atehabepta 3. 601 mothe 7428 t abQUE erlp Bt 1 @ROULSs set
12. 32, about 15. (%g .about 16.28, about 17.24, about 17.96 aﬁoy‘t 20. 12,
about 21. 4% BAd abdif #9254 GRr i KHowr T heBotrer v SR 5at PBr fr: 1i8aRSE S Eged
about 3320c¢dmek, aabotdmZa0 68 Lasabout 280y cit purabeyt c 2835y Gimsli 5% about

1755 cm', about 1650 cm 1, about 1595 c¢cm 1, ahout 1385 cm', about 25 1355
cm 1 attd BBt °1iBS" cerﬁf?%?o&r’l&ys‘ﬁ% Un ﬁ%%ﬁlérfq?ﬁaﬁ%“f%% Fif Peredo™&petitum

(FTIR). Exanplee 30Preparation of crystalline AD

Validation by Spectrum:

In terms of the crystalline AD prepared by foregoing method, an
endothermic peak at about 94.5 T was detected in DSC thermogram; peaks
15  expressad in terms of 20 at about 3.60, about 7.28, about 7.76, about
12.32, about 15.08, about 16.28, about 17.24, about 17.96, about 20.12,
about 21.40, and about 22.24 were shown in powder XRD pattern; peaks
at about 3320 cm™, about 3160 cm™®, about 2975 cm™', about 2935 cm™,
about 1755 cm™, about 1650 cm™, about 1595 cm™®, about 1385 cm™, about

1

20 1355 em? and about 1152 cm™t were shown in Fourier Transform Infrared

Spectrum {(FTIR).

Example 4 Preparation of crystalline AD

The raw AD was prepared according to the representative method as
25 described (Starrett et al., J. Med. Chem. (1994) 37:1857-1864) and the

novel crystalline AD was prepared by spray drying method as follows:

a. Placing about 25 g of AD produced by aforementioned method in a 150

ml round bottom flask;

b. Adding 100 ml acetone and dissolving AD ultrasonically to form a
30 solution of AD of 250 g/L;

c. Spray drying the organic sclution of step (b);

d. Collecting the powder, which was identified (HPLC) as AD of 98.0%

19



The raw AD was prepared according to the representative nmethod as 30
described (Starrett et al., J. Med. Chem (1994) 37:1857-1864) and the
novel crystalline AD was prepared by spray drying nethod as follows: a.

Pl aci ng about 30 g of AD produced by aforenentioned nmethod in a 150 18 ni.
round bottom flask; b. Adding 100 ml nethyl ene chloride and dissolving AD
ultrasonically to forma solution of AD of 300 g/L; c. Spray drying the
organi c solution of step (b); 5 d. Collecting the powder, which was

i dentifiedPFEPEE) as AD of 95.0% purity. The conditions of the spray
drying: The inlet air tenperature was set at 100 "C. The neasured inl et

ai r tenperatfir OVES P0G EF THE wigsyr 88Y ot I8 artet ehperatareaivase 75 s get
Punp out puktebbi Ti enty: Wass15% M fed 0z PUnpe QU pUL, vf Lisci ency was §0%;,The
airflowrate of the air conPressor was, at 800 L/L. Validation by Spectrum
In terms ofUHhet cryst&MPERBUAES giepared by Uf'er 8y g Tidtrogncgnvas 12%. Alr
endot hep m guppak.atutaboyt - 94ndy "iG wWas , detectied1bn PSG tdhernegs aMcpeaksso1s
expressed I n terns ofﬁ;O at about 3.60, about '7.28, about 7.76, about
12.32, abotit®1%" 08" dfdut 16.28, about 17.24, about 17.96, about 20.1.2,
about 21.40, and about 22.24 were shown in powder XRD pattern; peaks at
about 3320VeMdetifBodty FPEGLEHT, about 2975 cm', about 2935 cm 1, about
1755 cm', about 1650 cm', about 1595 cm', about 1385 cm 1, about 20 1355
cm 1 and abbuf-e1152 cémbthane?iey STidvirt tien Foulp T epa rircans¥ o AF & Fag ede tiSpect faim

(FTIR) . ExanpbendnBrepasation,of ¢ ey st @ Liney AR Ihe; £ awAD-Was DY £RAT Bdaxs
according to the representative nethod as 25 described (Starrett et al.,
J. Med!0 Chemprgagol)nateamgsf- 1464 ahevt e hovkPutrysital BPABt AD Mfasabout

prepared by sprayngnying owethod.@sgsf obl QWeiut 17.24, about 17.96, about 20.12,
about 21.40, and about 22.24 were shown in powder XRD pattern; peaks
at about 3320 ecm™, about 3160 cm™, about 2975 cm™, about 2935 cm™,
about 1755 cm™, about 1650 cm™, about 1595 cm™, about 1385 cm™, about

15 1355 cm™', and about 1152 cm’™! were shown in Fourier Transform Infrared

Spectrum (FTIR).

Example 5 Preparation of crystalline AD

The raw AD was prepared according to the representative method as
20 described {(Starrett et al., J. Med. Chem. ({(19294) 37: 1857-1864} and

the novel crystalline AD was prepared by spraycjryingrnethodensféllows:

a. Placing about 18 g of AD produced by aforementioned method in a 150

ml round bottom flask;

b. Adding 100 ml methanol and dissolving AD ultrasonically to form a
25 soluticn of AD of 180 g/L;

¢. Spray drying the organic solution of step {(b};

d. Collecting the powder, which was identified (HPLC) as AD of 992.0%

purity.

The conditions of the spray drying: The inlet air temperature was set
30 at 88 T. The measured inlet air temperature was 85 C.The measured
outlet air temperature was 68 C. Pump output efficiency was 9%. Air
punmp output efficiency was 90%. The airflow rate of the alr compressor

20



a. Placing about 25 g of AD produced by aforenentioned nethod in a 150 m.
round- bottom fl ask; b. Adding 100 m . acetone and di ssol ving AD
ultrasonically to forma 30 solution of AD of 250 g/L; c. Spray drying the
organi c solution of step (b); d. Collecting the powder, which was
identified (HPLC) as AD of 98.0% 19 purity. The conditions of the spray
drying: The inlet air tenperature was set at 90 "C. The neasured inlet.

air tenperature s 87 C The measured outlet air tenperature was 65 C.
Punp out puf"aéff‘?m?%%c[y/imas 7.2% Air 5 punp output efficiency is 78% The
airflowrate of the air conpressor was at 700 L/L. Validation by Spectrum
In terms of@theaehysta IﬁﬁfétABmprepar ed by foregoing method, an

endot herm ¢ peak at about 94.5 "C was detected in DSC therm)gram peaks 10
expressed ih TEM¥sC b POCAYS Gboutn 3B capsae 7y 28ovaltth oF. 780 cabledifermic
12. 32, abOgEai5ﬂp%bo@QOU@ 96C2§a5QQQHRI%d71g4XX9Q%%§m%Ergﬁ;}ﬁgﬁ&ieggrégsed

about 21.4 and about 2 29 were shown in wd XRD pattern; peak

about 33201trhermsabont! FTeRCeN: 3 68b@@PU2977‘¥80n‘P1?LOU’aHoJl6 9B i 132, abeut
1755 cm 1, 18bowt 21690 Camds, about 1359% GiBLe 8bost  188%:cm Lo about: 291855

cm', and about 1152 cm 1 were shown in Fourier. TransformInfrared
Spect rum (ETH RLCEXARPRS B 1F Eharat HorP st egr YEP aPd i ek IADPTRES &y SAD Wad 320

prepared agsor dimg,i @1t6foecrﬁepr@§&m abiyvecret had,as 2926 &ﬁscrmﬁ;& G SLareptt
et al., J. Med. Chem 994) 37. 1857-1869) and _the novel. gstal l'ine AD
was prepar 8oy Kot fmdr'ylar‘PQ”ﬁ‘ele\% o8 f orPOws: 3% op a:cﬂr?g’“éb G?bl@»mg ppd
AD progduceghby: af prenanti opgge nethad in B0 lSQr Mrdundrbattrem-thaskecbrum
Addi ng 100(gjrmn)et hanol and dissolving AD ultrasonically to forma

Example 6 Tablets containing the crystalline AD

The tablets containing the crystalline AD of example 1 were prepared

15 accerding to the formula as describes below, and each of the tablets

contains 10 mg AD.

Component amount
Crystalline AD 10 mg
Lactose 65 mg
20 Pregelatinized starch 25 mg
Croscarmellose Sodium 3 mg
Colloidal silicon dioxide 0.25 mg
Magnesium Stearate 0.30 ng

The crystalline AD, lactose, pregelatinized starch and croscarmellose
25 sodium were respectively passed through 65~-mesh screen for later use.
The AD was weighed according to the amount as described in the formula
and mixed with other adjuvants in a manner of ilncreasing the amounts
proportionally. The mixture was passed through 65-mesh screen for three
times. The angle of repose was measured as less than 30° . After content
30 tested and weight determined, tablets were prepared by direct

compression of the mixture using a 6.5 mm~diameter flat punch pin.

21



25 solution of AD of 180 g/L; c. Spray drying the organic solution of step
(b); d. Collecting the powder, which was identified (HPLC) as AD of 99. 0%
purity. The conditions of the spray drying: The inlet air tenperature was
set 30 at 88 "C. The neasured inlet air tenperature was 85 C. The neasured
outlet air tenperature was 68 V. Punp output efficiency was 9% Air punp
out put efficiency was 90% The airflow rate of the air conpressor 20 was
at 680 L/].,. Validation by spectrum In terns of the crystalllne AD

pr epar ed bﬁxa%%% Pretarsdilean condat herai the peniie tal 1aboubP99. 5 ° C was
detected in DSC t hernogram peaks expressed 5 in ternms of 2 0 at about
3.60, abouth7. ggsWHissucorLZeniabdlte ¢2y32;1 hbouthP16f 0&amaboul 16.<28 cpboat!
17. 24, abo , o] r -
in powder ?(%bé%%%?qertﬁpgg%ag%@%da%gugf% 3%%—;0}3”'@ cr?}e%ggag%ﬁ# f%éogﬁ i %a gg\tﬂg“’
2975 cm ', cabbuin2985 "emAL. about 1.755 cm 1, about 1.650 cm 1, about
1.595 cml about 1385 cm 1, about 1355 cm - 1 and 10 about 1152 cm -1 were
shown ih Féemberemt ansfor m | nfrar ed Specemomnt ( FTIR). Exanple 6 Tablets
cont ai ni ng-1 hgtgfqucaljlj ne AD The tablets, (EQH[I'I# aining the crystalline AD of
exanple 1 et e prepare 15 according to t ornmul a as descri bes bel ow,
and each ofathestablets contains 1.0 ng 1&D. mGonponent anount Crystalline

AD 10 ng LAag (pls&l@ﬁzrggi 20 .Pr.egel atini Zed%étﬁ%(:h 25 ng Croscarnel |l ose

Sodi um 3 | oi dal silicon dioxide O
roscarmellose Sodium 3 mg
10 Colloidal silicon dioxide 0.25 mg
Magnesium Stearate 0.30 mg

The crystalline AD, lactose, pregelatinized starch, croscarmellose
sodium were respectively passed through 65-mesh screen for later use.
The AD was welghed according to the amount as described in the formula
15  and mixed with other adjuvants in a manner of increasing the amounts
proportionally. The mixture was passed through 65-mesh screen for three
times. The angle of repose was measured as less than 30° . After content
tested and capacity determined, capsules were prepared by lcading the

mixture into No.3 capsules.
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Magnesi um Stearate 0.30 ng The crystalline AD, |actose, pregelatinized
starch and croscarnell ose 25 sodium were respectively passed through

65- mesh screen for later use. The AD was wei ghed according to the anount
as described in the formula and mxed with other adjuvants in a manner of
i ncreasing the anounts proportionall The m xture was passed through

65- mesh screen for three tines. The angle of repose was neasured as | ess
than 30 . After content 30 tested and wei ght determ ned, tablets were
prepared by direct conpression of the mxture using a 6.5 mMmdi aneter flat
punch pin. 21 Exanple 7 Capsules containing the crystalline AD The
capsul es containing the crystalline AD of exanple 1 were prepared
according to tH&1fEr mul a as descri bes bel ow, and each of the capsul es
contains 10 ng AD. 5 Conponent anount Crystalline AD 10 ng Lactose 135 ny
Pregel atini zed starch 25 ng Croscarnellose Sodium 3 ng 10 Col | oi dal
silicon dioxi decoy2sarg inkhgdespunr Sipiacel D, mmmm%tm |tihed AD,

passed i ouey Gomeeh ety Rel Sral PEFE St O8ben S INIEGr (BRAT. cordi ng

to the amﬁunﬁ.assdesanﬁbmdyiadﬁm91bnathahaﬁeawhhrac@mtmwtincpéﬂ#(sﬂﬂ uvant s
in a man I,ngreasing t or al ML e was
Nl (afrlNgkeas 09 LA AMUBLS RaLDOTILGNAl]y. odhe,

passed t hroug SCr e ahgle repose was
neasurexiahndteag.Ehanaﬁﬁ/orAhbeutcmmtemt aﬁ@ﬁ@fdab@@tcz@arzxyamﬁﬁ@nn1ned

capsul es gLt 95203794 Y, LOA0bng Lhg, PLXLUIS, | ML 0s S faRsg o5 22

target radiation.

14
2. The c¢rystalline adefovir dipivoxil of c¢laim 1
characterized in that it has endothermic peak at about
94.5°C in DSC thermogram.

15 3. The crystalline adefovir dipivoxil of claim 1

characterized in that it has a melting point at 94°C -
95°C.

4. The crystalline adefovir dipivoxil of c¢laim 1
20 characterized in that it has peaks at about 3320 cm™®, about
3160 cm?, about 2975 cm™, about 1755 cm’}, and about 1650

cm? in Fourier Transform Infrared Spectrum.

5. A composition comprising the crystalline adefovir
25 dipivoxil of any of claims 1 to 4 and one or more
pharmaceutically acceptable carriers or excipients.

6. The composition of claim 5 in unit dosage form wherein
each dosage unit containg 100-400 mg crystalline adefovir

30 dipivoxil.



23 Cdains 1. Acrystalline adefovir dipivoxil, characterized in that it
has the characteristic peak expressed in terns of 26 at 5 about 3.60, and
may additionally have characteristic peak(s) in terns of 26 at about 7.28,
and/ or about 15.08, and /or about 17.24, and/or about 17.96, and/or about
20.12, and/or about 22.24 in X-ray powder diffraction pattern with Cu
target radiation. 10 2. The crystalligﬁ_adefovir di pivoxil of claiml
characterized in that it has endotherrmi’c peak at about 94.5C in DSC
thernogram is 3. The crystalline adefovir dipivoxil of claim1l
characterized in that it has a nelting point at 94C - 95C. 4. The
crystalline adefovir dipivoxil of claim1 20 characterized in that it has
peaks at dbout TIR2@Edsitdosubf gledmchi sWhepeil ooy ¢Fage ahyik 1755

cm', and about. 1650 , cnt in E her. .Tcap L Spectrum 5. A
conpositi(ﬁ?ﬁgﬁﬁﬁ% 3f§& fﬁ%ngygggpﬁ%ﬁegggggg%?}&ﬂé%@%?g%voxiI of any of
clains 1 to 4 and one or nore pharnmaceutically acceptable carriers or
excipients. 6. The conposition of clai i | wherein each
dosage uni® codt FNRE -EﬁbpﬁﬁpéfﬁgﬁaEbgngpggg?%%?géa%ﬁeﬁﬁgg%oxiI. 24 7.
The coRpoyiidiviall Clriimds, awhetei rleaeck dosege, undhprEiohrai ASERS 8 ny
crystalline adefovir dipivoxil. 8 A process for preparing the crystalline
adef ovir follows:

a. Placing AD in a round bottom flask;
b. Adding organic solvent and dissclving AD ultrasonically
to form an AD solution;
10 ¢ Spray drying the AD solution formed by step b and
d. Collecting the powder to obtain the crystalline AD.

9. The process of claim 8, wherein said organic solvent
of step (b) is selected from the group consisting of

15 anhydrous ethancol, methanol, acetone, acetoniril/di-n-butyl
ether, and methylene chloride and the formed oxrganic
solution has an AD concentration of 100-300 g/L; in step
{c),the inlet air temperature is set at 85-100°C, the
measured inlet air temperature is 85-100°C; the measured

20 cutlet air temperature is 50-75°C; pump output efficiency
ig 5-15%; air pump output efficiency is 70%-55%; and the
rate of airflow of the air compressor is at 600 L./L-800

L/L.

25 10. The process of c¢laim 8 or ¢, wherein said organic
golvent of step (b) is ethanol and said organic solution
hag an AD concentration of 200 g/li; in step (c), said inlet
air temperature is set at 95°C, the neasured inlet aix
temperature is 95°C; the measured outlet azir temperature i8

30 60°C; pump output efficiency is 8%; alir pump ocutput



5 dipivoxil (AD) of any of clainms 1 to 4, conprising steps as follows: a.
Placing AD in a round bottom fl ask; b. Addi ng organic solvent and

di ssolving AD ultrasonically to forman_AD solution; 10 c. Spray drying
the AD solution forned by step b and d.zibllecting the powder to obtain
the crystalline AD. 9. The process of claim8, wherein said organic sol vent
of step (b) is selected fromthe group consisting of 15 anhydrous ethanol,
nmet hanol , acetone, acetoniril/di-n-butyl ether, and nethylene chloride and
the formed organic solution has an AD concentration of 100-300 g/L; in
step (c),the inlet air tenperature is set at 85-100C, the nmneasured inlet
air tenperature is 85-100C, the neasured 20 outlet air tenperature is

50- 75C, peffiodepay &6f8etenand the sratm ofaiairddry 65t fHE éf¥iciency is

70% 95% an h a Lrflgw of the air conpressor is at 600 L/L-800
L/L. 25 1%9g?%ggﬁ?%c%§s£%f%% a#ﬁ?e or 9, wherein said organic solvent of
step (b) is ethanol and said organic solution has an AD concentration of
200 g/L; in step (c), said inlet air tenperature is set at 95C, the
measured inlet air tenperature is 95C, the neasured outlet air tenperature
is 30 60C, punp output efficiency is 88; air punp output 25 efficiency is
85% and the rate of airflow of the air conpressor is at 700 L/L.



