5a- ANDROSTANE- 3, 5, 6- TRI OL | NJECTI ON AND PREPARATI ON METHOD THEREFOR FI ELD
OF THE I NVENTI ON The present invention is in the field of pharmaceutics and
rel ates to 5a-androstane -313,5,613-triol injection and its preparation

met hod. BACKGROUND OF THE | NVENTI ON 5a- andr ostane-3,5,6-triol (hereinafter

Stroke (A S RS ARl mm&w&%%mm ther apy-

Neur onpr ot ecti ve agents can reducelHEREH infarction area and avoid
henorrhage conplication that may occur during thronbolytic or anticoagul ant

therapy. MprEPuSE THE NCAINPRONSEd even wi thout any aetiol ogi cal diagnosis
and nmake early treatnent possible. Neuronprotective agents have therefore

attracted increasing attention in AlS research. However,

neur onpr ot IBEtATGENE HERRIMLE BB rﬁl%\‘/’@rﬁ’h@@laﬁ@ltscéfaé‘ddﬁlﬂlteéftpe?ﬂ'i“iﬂéo%@lef ar. A
| ot of conrpdoefsrivlinfecpat ant itaprepahtusn tethodl i ni cal application are under
clinical trials, including calciumchannel blockers (CCB), cal cium channel

nmodul at or g @Lk F@@gﬁ dﬁ&ﬁ%ﬁ?\l\%ﬁb’fﬂﬁors’ 7-am nobutyric acid (GABA)
adi ca

receptor agonis reer scavengers, anti-intercellular adhesion

nol ecul e anti bodi es, and so on. Anong a | arge nunber of conpounds,

neur oact i ve-astiesbings - ribarsimgey YAE-6) detd vewhubund nduednpreittemsi ve
effect of compo@il. PudtrLy, Qute Isbhdddt Suout aAIS)tinecatbd atinlphy chadendicYC- 6, as
a newl y-f QuidyBAMORRIOL BEkINE NENRFLRALRRBdobs chil rBflfee 'deF@h bl dnfapeRur On
protection ect | agaln cer ebr ut also

spi nal coftf? |§Efn Yﬁ“g }}ﬁmodél ¥ Qaplic tfon‘sglaidﬁayrrﬁcw?c&gl ﬁ?‘ﬂg%? Fe’lin

wat er . Al ehiifegaulpsts t}mHYblMPWVﬁ?rs it reen elgs aiged WV@@nWIélmlitofmé’l agfemlogigtleous

sol vent s diagnosid ademakd edariofreatineaispossibley &eigonpaatseivie ragetitatha oanthesstoret he

preci pi t ahfi@Pie@finc¥lasthoBr@hlioPRCAIS Mharhdi | uted by water. The efficacy and
safety of YC-6 injection are therefore adversely affected and its use

t her eof | s limted. SUMVARY OF THE | NVENTION To overcone the deficiencies
set fort hFQWEYE, nyeegonppiestiyorsnhies Reraiprovsh & e safe and peediivase &elpr ovi ded
by the pr&geftompyensivath poibreiabvelsemor dimwahtpmicatsesre under clinical trials,

hydr oxypr gRyting YALRAE ¥hdonBl BRcRers QC@B‘)' tALIOE S9RREI ﬁledma@spﬁrgma{rﬁat@
:;3{ egg:Ng“P eagg'eltthbetlol; at} 81{{&1{5 Qﬂ%ﬁ‘é géﬁ A%%@ei)e‘é%%tgf)' %Hfs%h:rgevezlfgﬁﬁas“ $|c|y
i nj ect i on¥&AFREHH aw m&afcp%uﬁ HO%W%%PIGM%P%FS ﬁﬁé SPfAfections have at

| east one sol ubl e exci pi ent including hydroxypropyl--cycl odextrin. The at
| east oneAsinghl lerg@X@inibee ot capoimlls heGRAplives@erdhilsiss@irRfdatingl] AtG4dtivg agent

or a freegg. dvipg Libdle ffé’&eafsrn%ﬁ.{__g MfediohS 1B 5560iadtng ARGE By Wei oht
i S AU R Ll

YC- 6, 40-5000paratection. Hyidralegbyopgainst pt loslesarebral isthapp parads %ﬁln n
i sot oni ¢ adil isschemiy Adeity doR-0200-1Warhg of a freeze drying f| |l er, and 0-2000
parts of a solvent. The isotonic adjusting agent is selected fromthe gr oup

consistin .sodi chl ori de, act

Sorbi ol 265 if g %Brla erEE cafbalEots SRR s inb®OT R, C?*?fﬁnépnil

sel ect ed RHLMUCAES §9I5EHS CBnBPdEEn dheseols dhrsarmobisnts savse lglteim n rﬁézﬁm tol,
| act ose, pygtipitatign sfoY 04 olightrmebtn wikn dihdedrbx twateas Thdeffeady and safety of

YC-6 injection are therefore adversely affected and its use thereof is limited.
SUMMARY OF THE INVENTION

To overcome the deficiencies set forth above, YC-6 injections and their preparation
methods are provided by the present invention. The present invention uses
hydroxypropyl-p-cyclodextrin as a solubilizing agent to prepare YC-6 injections. The
irritation caused by non-aqueous solvents is successfully cut down while the solubility
of YC-6 is increased.

To achieve this, YC-6 injections are provided in liquid or solid form. The injections
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If aliquidinjectionis to be prepared, the solvent is selected fromthe
group consi sting of propanediol, ethanol, polyethylene glycol 400,

pol yet hyl ene gl ycol 200, glycerol, water and m xtures thereof The injection
of the present invention can be prepared by a nethod conprising steps of
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The injection of the present invention can be prepared by a method comprising steps
of dissolving hydroxypropyl-B-cyclodextrin, YC-6 and at least one soluble excipient
in water for injection in sequence to obtain a raw solution; and subjecting the raw
solution to decolorization, filtration and sterilization in sequence to obtain the
injection of the present invention.

Freeze-drying powder is prepared by filling a filtrate produced by the filtration step in
the above into an ampoule and undergoing freeze drying.

Sterile powder is prepared by spray drying a filtrate produced by the filtration step in
the above followed by packaging.

The decolorization can be performed by using 0.1~ 0.3% activated carbon and the
sterilization can be performed at 115°C for 30 min or at 121°C for 15 min.

It will be appreciated that the YC-6 can also be formulated into YC-6-loaded
infusions, through mixing YC-6 injection with conventional drug-free infusions such
as glucose infusion, sodium chloride infusion or glucose and sodium chloride
infusion.

The present invention is advantageous over conventional techniques. Uses of
hydroxypropyl-B-cyclodextrin or non-aqueous solvents/mixed solvents increase the
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Preparation: D ssolve 2-hydroxypropyl--cyclodextrin in 80% of the fresh
water for injection and add YC-6, followed by stirring at roomtenperature
for 10-20 nmto make YC-6 conpl etely dissolved. Add sodium chl ori de and
make it dissolved by stifling, then add water for injection to 1000 nl. Add
0.1% activa .ch al into t bove solution, stir .for . mn at 60C and
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then add water for injection to 2000 mM. Add 0.1% activated charcoal into
t he above solution, and stir for 15 min at 60C and then cogl paturally the
sol ution tapydenl Breparation of 200 rmpemehof Yor8r micctioprispegiication dmli 5™ ysed
to filtrattdmgjhe filtrate is collected and filled to prepare 10 m
i njection, and subject to sterilization at 121C for 15 mn. Exanple 3
Prepar at i (pénﬁf 200 anpoul es of YC-6 injection (specification 5 m: 100 ny)
Formul a: YC 518 g 2- hydr‘%ypr opyl --cycl odextri n400 g Water for injection,
added t 01000 m Prepar at 9 Di ssol ve 2- hydr ox ropyl--cycl odextrin in 80%
of the fresh water for i2dpskexryonopyd-ayatbdygriz, 20814 owed by stirring at room
tenperature for 10-20 mSadivgn sllkedeYC- 6 conpl et el.35 @i ssol ved. Add water for
injection to 1000 ni. Aqgatgri%g/q,?ﬁ&;oﬁagﬁgd@@ar colpoiit o the above sol ution,
and stir for 15 mn at 60C and en cool naturally the solution to room
tenmperature. A 0.24m mi croporous nmenbrane filter i% used to filtrate. The
filtrate iPEpesiticacPigolynd-ydrpemprery!Presadexmingn §05) o theofeshayates {43j ect to
sterilizainjenioatantil&ld Y06, J0llevel bExampigeat 4obinepapatiuon faf 1 Q0 mmpioul es  of
YC 6 steryaRe PAMICEOALSERS HisSalERNA&D s8BLROERIbSIe and make it dissolved by

stirring, then add water for injection to 1000 ml. Add 0.1% activated charcoal into the

above solution, stir for 15 min at 60°C and then cool naturally the solution to room

temperature. A 0.22um microporous membrane filter is used to filtrate. The filtrate is

collected and filled to prepare 5 ml injection, and subject to sterilization at 121°C for

15 min.

Example 2 Preparation of 200 ampoules of YC-6 injection (specification 10ml:

80mg)

Formula:
YC-6 16 g
3-hydroxypropyl-B-cyclodextrin 400 g
Glucose 139¢
Water for injection, added to 2000 ml

Preparation: Dissolve 3-hydroxypropyl-p-cyclodextrin in 80% of the fresh water for
injection and add YC-6, followed by stirring at room temperature for 10~20 min to
make YC-6 completely dissolved. Add glucose and make it dissolved by stirring, then
add water for injection to 2000 ml. Add 0.1% activated charcoal into the above
solution, and stir for 15 min at 60°C and then cool naturally the solution to room
temperature. A 0.22um microporous membrane filter is used to filtrate. The filtrate is
collected and filled to prepare 10 ml injection, and subject to sterilization at 121°C for
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Formul a: YC-616g 2- hydr oxypropyl --cycl odextrin400 g Sodi um chloride2.5 g
Packaged i nt 0200 anpoul es Preparation: D ssolve
2-hydroxypropy1--cyc|odextrin in 80% of the fresh water for injection and
add YC-6, followed by stirring at roomtenperature for 10-20 m n to nake
YC- 6 conplgte]y di ssol ved. Add sodium chl oride and make it dissol ved by
stirring, I2M8Madd wat er for injection to 2000 m . Add 0.1% acti vated
charcoal into the above solution, and stir for 15 mn at 60C and t hen cool
nat ural |y Rxagnpiel3uPidpariton 09200 IuddsUsY CA6 Gnj@elidrN(specifiorao® Ssmikembr ane
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Example 4 Preparation of 200 ampoules of YC-6 sterile powder (specification 80

mg/bottle)

Formula:
YC-6 16 g
2-hydroxypropyl-B-cyclodextrin 400 g
Sodium chloride 25¢g
Packaged into 200 ampoules

Preparation: Dissolve 2-hydroxypropyl-B-cyclodextrin in 80% of the fresh water for
injection and add YC-6, followed by stirring at room temperature for 10~20 min to
make YC-6 completely dissolved. Add sodium chloride and make it dissolved by
stirring, and add water for injection to 2000 ml. Add 0.1% activated charcoal into the
above solution, and stir for 15 min at 60°C and then cool naturally the solution to
room temperature. A 0.22um microporous membrane filter is used to filtrate. The
filtrate is subject to spray drying and then packaged into 200 ampoules.

Example 5 Preparation of 200 ampoules of YC-6 freeze drying powder
(specification 5 ml: 60 mg)

Formula:
YC-6 12g
3-hydroxypropyl-B-cyclodextrin 200 g
Glucose 7g
Water for injection, added to 1000 ml



AYC-6 injection 5nl X 2+5% gl ucose injection 250 mM BYC-6 injection 5m X
2+0. 9% sodi um chl oride injection 250 Ml CYC-6 injection 5mL X 2+gl ucose and
NaCl injection 250 m DYC-6 injection 5m X 2+conpound NaCl injection 500
m EYC-6 injection 5ml X 2+5% sodi um bi carbonate injection 250 ml  Table 2.

Changes in, color and clarj of conventional infugions. |D_.Prior taq adding O
A o IO O R A P Ea oY ISt 1 BOR e db Teth Sfissdar ol oar
Col or | ess,injgtteey and add YC-6, followed by stirring at room temperature for 10~20 min to

make YC-6 completely dissolved. Add glucose and make it dissolved by stirring, and

add water for injection to 1000 ml. Add 0.1% activated charcoal into the above

solution, and stir for 15 min at 60°C and then cool naturally the solution to room

temperature. A 0.22um microporous membrane filter is used to filtrate. The filtrate is

packaged into 5 ml ampoules and then subject to freeze drying.

Example 6 Compatible Stability of YC-6 injection and conventional infusions
Two ampoules of YC-6 injection (5 ml X 2) of Example 1 are added to conventional
infusions to evaluate the compatible stability of YC-6 therein in 8 hours. Evaluating

items of compatible stability include color, clarity, pH and YC-6 content. Results are
shown in the following tables.

Table 1. Compatibility tests of YC-6 injection and conventional infusions

ID Compatibility tests (25-30°C)

A YC-6 injection Sml X 2+5% glucose injection 250 ml

B YC-6 injection Sml X 2+0.9% sodium chloride injection 250 ml
C YC-6 injection Sml X 2+glucose and NaCl injection 250 ml

D YC-6 injection Sml X 2+compound NaCl injection 500 ml

E YC-6 injection Sml X 2+5% sodium bicarbonate injection 250 ml

Table 2. Changes in color and clarity of conventional infusions

After adding (h)
ID  Prior to adding 0 2 4 8
A Colorless, clear Colorless, clear Colorless, clear Colorless, clear Colorless, clear
B Colorless, clear Colorless, clear Colorless, clear Colorless, clear Colorless, clear
C Colorless, clear Colorless, clear Colorless, clear Colorless, clear Colorless, clear
D Colorless, clear Colorless, clear Colorless, clear Colorless, clear Colorless, clear
E Colorless, clear Colorless, clear Colorless, clear Colorless, clear

Colorless, clear

Table 3. pH changes of conventional infusions

ID  Prior to adding

After adding (h)



Colorl ess, clear B Colorless, clear Colorless, clear Colorl ess, clear
Col orl ess, clear Colorless, clear C Colorless, clear Colorless, clear
Col orl ess, clear Colorless, clear Colorless, clear D Col orl ess, clear
Col orl ess, clear Colorless, clear Colorless, clear

0 2 4 8
A 4.05 4.06 4.05 4.02 4.08
B 5.60 5.62 5.58 5.46 5.58
C 4.02 4.04 4.03 4.00 4.04
D 5.64 5.62 5.60 5.59 5.59
E 7.99 7.94 7.90 8.04 8.00

Table 4. Changes of YC-6 concentration in conventional infusions

ID Oh 2h 8h 24h
A 3754 364.7 367.7 363.4
B 379.2 373.5 380.4 386.1
C 385.6 387.6 383.4 384.5
D 382.0 383.7 387.2 380.8
E 386.7 375.1 381.3 376.5

Example 7 Preliminary Evaluation on the Security of YC-6

Kunming mice are caged by weight and randomly divided into 5 groups. Each group
has 10 mice, with half males and half females. The YC-6 injection prepared in
Example 3 (20 mg/ml) is i.v. administrated via tail vein at different doses. All mice are
sacrificed after one-week observation. The toxic reaction and number of death of the
animals are recorded every day. LDsy and 95% confidence are calculated. LDsy of
YC-6 is more than 400 =121 mg/kg.

Blood cells are prepared according to conventional methods with fresh blood obtained
from New Zealand rabbits. The blood cells are diluted with saline to a 2% suspension.
The YC-6 injection prepared in Example 1 is then added to the 2% suspension and
incubated at 37°C for 3 hours. Hemolysis rate is determined by using colorimetric
method. Hemolysis rate of YC-6 injection is less than 1%.

Albino guinea pigs are subject to anaphylactic test according to conventional
procedures. No anaphylactic reaction is observed after intravenous administration of
the YC-6 injection prepared in Example 1.

New Zealand rabbits are used to perform vascular stimulation test of intravenous
administration of the YC-6 injection prepared in Example 1. The results show that
tissue changes of ear edge vein are similar between treatment group and control group.
Each rabbit has integral vascular wall of ear edge vein and normal vein structure. No
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Colorless, clear E Colorless, clear Colorless, clear Colorless, clear
Colorless, clear Colorless, clear Table 3. pH changes of conventi onal
infusions ID Prior to addi ngAfter adding (h) 0248 A4.054.064.054.024.08
5. 605. 625. 585. 465. 58 C4. 024. 044. 034. 004. 04 5. 645. 625. 605. 595. 59

7.997.947.908, 048. 00 Tabl e 4. nges ?f YC-6 concentration in conyentiona
i nf usi ons Pathological change such as endothefial cells damage or surrounding tissue edema 1s
observed.



| DOh2h8h24h A375. 4364. 7367. 7363. 4 379. 2373. 5380. 4386. 1

C385. 6387.6383.4384.5 382.0383.7387.2380.8 386.7375.1381.3376.5 Exanple 7
Prelimnary Evaluation on the Security of YC-6 Kunmng mce are caged by
wei ght and randomy divided into 5 groups. Each group has 10 mice, with
hal f mal es and half fenales. The YC—%An' ection prepared in Exanple 3 (20
nmg/m) isi. v. admnistrated via t & n at different doses. Al mce
are sacrificed after one-week observation. The toxic reaction and nunber of
deat h of tWRadgtlamh&l igr € recorded every day. LD50 and 95% confi dence are
cal cul ated. LD50 of YC-6 is nore than 400 121 ng/ kg. Blood cells are

prepar ed accoydj tQ conventi gnal nethods.with fresh. bl ood obtained from
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2% suspenséRnovdlibieervatiet iadludedGylixypropoupeyclbidliysis rate is
determ ned by using colorinetric nethod. Henolysis rate of YC-6 injection

is less than 1%, Al .bino i.nea, pi gs_.ar ubject to hyl actic test
according 1o EasdREPGIL S Bebatien i SiagroraePo thabel Ferstibser ved
after int adpemyscighfrinte of a0 40 to hadrpayropii ey slodexpiepar ed i n Exanpl e
1. New Zeal and rabbits are used to performvascular stinulation test of
i ntravenous adnigiigeedd Oclfn { BE2YEhErelih8 GBI KXcBid: Sektkdd cBxphBdse 1. The
results show ARl LSRG ENANARS (HeePRlnfildRu eI N are sim lar bet ween
treat ment “group and comt ol group. Each”’r it has i ntegral vascul ar wall
of ear edge vein and normal vein structure. No pathol ogical change such as
endot hel i al cklllhs igfactigpeofaniaisud, rohenelntige sb®siresadguiting agent obhsdecratiiromCLAI M5
VWhat is chig %(_de icBasisting df: sofivpR cAIREHESE 8N Re Smankifl] latwoke, ixRli®tdothitol,

t't|o

i ncl udi ng 2k A G pieStiRRshaving a sol vent or a solid Injection,
conprises at |east one so ubf’e exci pient, wherein the at |east one sol uble

exci pi ent includes hydroxypropyl--cyclodextrin. 2. The injection of
claim 1, whereilhetiectBa eindriostarbersmdhs figez-diying filley ipselgetpd fiom thepart by
wei ght r agtoupofonbistify oF0sduldn t chldridd; @lygos@pilanitaty tcadexkylital, sorbitol,

maltitol and mixtures thereof.

6. The injection of claim 1 or 2, wherein the solvent of the liquid injection is
selected from the group consisting of propanediol, ethanol, polyethylene glycol 400,
polyethylene glycol 200, glycerol, water and mixtures thereof.

7. The injection of claim 3, wherein the injection is consisted of (by weight):
1~20 parts of Sa-androstane-38,5,6p-triol, 4~500 parts of
hydroxypropyl-B-cyclodextrin, 1~100 parts of an isotonic adjusting agent, 0~200
parts of a freeze drying filler, and 0~2000 parts of a solvent.

8. A method for preparing the injection of claim 1, comprising steps of

(a) dissolving hydroxypropyl-B-cyclodextrin, Sa-androstane-3f3, 5,6B-triol and
addtional soluble excipients in water for injection in sequence to obtain a raw
injection solution, and

(b1) subjecting the raw injection solution to decolorization, depyrogenation,
filtration and sterilization to obtain the injection, or

(b2) subjecting the raw injection solution to decolorization, depyrogenation,
filtration and filling a filtrate produced by the filtration into an ampoule, followed by
freeze drying to obtain the freeze drying powder, or

(b3) subjecting the raw injection solution to decolorization, depyrogenation,
filtration and spray drying a filtrate produced by the filtration, followed by packaging.

9. The method of claim 8, wherein the decolorization is achieved by using
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3. The injection of claim1 or 2, wherein the sol uble excipient further
conpri ses an isotonic adjusting agent and/or a freeze drying filler. 4,
The injection of claim3, wherein the isotonic adjusting agent is selected
fromthe group consisting of sodium chloride, glucose manni tol, |actose,
xylitol, sorbitol, naltitol and mxtures ther 5. The |nject|on of

claim 3 \iNErashchancoat plgmasanny ph0p14-f 8% %ftg%iné‘?ffléﬂ from the group

consi sting of sodiumchloride, glucose, nmannitol, |actose, xylitol,

sorbitol, malig tie A&HoDLREMIES drier@REein the sﬁeanﬂaaom Ny gatdreed af 1o m 1 or

2, wherei v, qU|d injection is selected fromthe group
conS|st|ngb%$?%@g%§ﬁg }giﬁﬁggﬁgEOI pol yet hyl ene gl ycol 400, polyethyl ene

gl ycol 200, glycerol, water and m xt ures t her eof 7. The injection of
claim3, wherein the injection is consisted of (by weight): 1-20 parts of
Sa- andr ost ane- 313, 5, 613-triol, 4-500 parts of hydroxypropyl-P-cyclodextrin,
1-100 parts of an isotonic adjusting agent, 0-200 parts of a freeze drying
filler, and 0-2000 parts of a solvent. 8. A nmethod for preparing the
injection of claim1, conprising steps of (a) dissolving

hydr oxypr opyl --cycl odextrin, 5a-androstane-3, 5,6-triol and addti onal

sol ubl e excipients in water for injection in sequence to obtain a raw

i njection solution, and (bl') subjecting the raw injection solution to
decol ori zati on, depyrogenation, filtration and sterilization to obtain the
i njection, or (b2) subjecting the raw injection solution to
decol ori zation, depyrogenation, filtration and filling a filtrate produced
by the filtration into an anpoule, followed by freeze drying to obtain the
freeze drying powder, or (b3) subjecting the raw injection solution to

decol ori zati on, depyrogenation, filtration and spray drying a filtrate
produced by the filtration, followed by packaging. 9. The nethod of claim
8, wherein the decolorization is achieved by using activated charcoal at
an amount of 0.05-0.3 wm % of the injection. 10. The method of claim8
or 9, wherein the sterilization is perforned at 115C for 30 mn or at 121C
for 15 mn.



