Novel dressing materials for the rapid repair of wound"”’
surface of skin O FIELD OF THE | NVENTION | : 0140

present invention relates to a novel dressi ng m«ﬂmm Il
for pronoting the proliferation of epitheli aI

to use of inorganic el enent (s silicon and/ or cal ci Ut
in the Noyel dressinig materials fotithe rapid repairef t o

a met hod of prom)tlng the proliferation of epithelial

cells in vitro. ENTI ON

Vari ous wounds of Wﬁ%ﬁ?ﬁwﬁam surface are
comon conditions inevitably occurrlng in the daily
life, and usually include incised wounds, contusions,
burns, chem cal burns, and the |ike. The nore del ay of
Rkl O J4iE NVENﬁ'éOhbre difficult will scars

di sappear after wounds healing. As to |large and
chroni ¢ wound surface of skin such as bedsores and

Hihe piasedt invgation aalatey é&mhﬁﬁs BH4ib5 matr@l for promoting the
pitlstioBiot Rl cel: B ust it 8 ?@Suaér%ﬂwsnﬂgﬁﬁwwaﬁnwor
SHIcBfihfringbtepBrich Bt ubd el st trbiRlal dprc R Mipthod of

%?&ﬂ%flﬁ %BYHIsur}’lonlb?% tﬁéliéirc%ﬁéﬁmgifrfor external use

ace wever, sing conposite
antibiotic dreSS|ngs can nerely control secondary
bacterial infection, and wll usually not exhibit
8 A RGRGUNECARTIOF THE ACVENGI®ON nduci ng the rapid
grow h of epithelial cells at the wound surface to
result in the rapid healing of the wound surface. US
Patent 6, 262, 020 di scl oses a topical wound therapeutic
Marioub awdounds ofi skinndm ghénynaimaro body stirface arecearmeinl conglitions
the inflammatory reaction | iii 11 I1EIITTTTII
inevitably occurring in the daily life, and usually include incised wounds,

contusions, burns, chemical burns, and the like. The more delay of wound
healing, the more difficult will scars disappear after wounds healing. As to large
and chronic wound surface of skin such as bedsores and various skin ulcers of
patients suffering diabetes, the rapid repair and growth of epithelia are
particularly needed. Hence, the optimal treatment of various skin wounds is to

control secondary bacterial infection and to promote rapid wound healing.

In the prior art, various antibacterial ointments, creams or powders are widely
used as dressings for external use on human body surface. However, single or
composite antibiotic dressings can merely control secondary bacterial infection,
and will usually not exhibit biological activity of actively inducing the rapid
growth of epithelial cells at the wound surface to result in the rapid healing of
the wound surface. US Patent 6,262,020 discloses a topical wound therapeutic

formulation containing hyaluronic acid for controlling the inflammatory reaction
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[1 11 1lu Il 0 at the wound surface of skin. US
Patent 5,190,917 and US Patent 5,290,762 discloses
the anti-inflamatory effects of serine protease
inhibitors, and said inhibitors are incorporated into
a topical wound therapeutic fornulation for

iab b Wound surfacendfl skiell 8r Fatent 6{ 190719 T andW® Ratehs 290,762
in US Patent 6,262,020. However, all of the topical

disclodeat thenantdinflahoaatdry effebissef serirenprotel@senithibitors, and said
possess the function of actively inducing and

intobitersnare: incorpgriatedyintat & topicakpvaune therapeutite fovousation for
surface. US Patent 5,604,200 discloses a topical wound
iniBEng he drfismemiaryispagian at WoUR SUrace oSy Batent 8.262,020.
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gﬁé‘éaélh@ @d?ﬁ;lb{)ﬁqﬁ% gﬂgfuﬂ f‘nVHBWé've almél{gh % fébronectin

pr oces | VI simlar o

AU %e&’eﬁ&@lf?ﬁ%rgpgé‘egﬁgrad}won gt Iﬁ‘ﬁgbh' @élLs bRt thet Beactical

nat ur al otel ns can

Hoplitticre df MROfibreYieEMRl bxtraced drdiy Wn@éfﬂ?btsh’va ttheigdurce will
human body, and the stability of the protein can

ey lithiyed andrthenp Risnedfibrod ectirvwill loeito oséxtperisivents, besusdd clinically,

as during production, storage, transportation,

aingk if tHeufibroneatinl iscobtaines visigenetic engineiedieg process ingvitro, it will

biologicallg active proteins as active ingredients in

@t proeess a bisilegicalfantivily aimitar toghatefithefn ur@éprqtams in human

utili ty cl inical I%/ Thus, dressing materjials havin

mdm & eastditiane Regh dhe @,@tabahanq/ sanwe&aeﬁigp&i@'am %an @ﬁrdly be

|nd gteprollfratlon al. cells agnd, the
eRSand gy teadiy drausec AvesBanafivibe in diman et Bnd the

Oftagiflty of the protein can hardly be maintained under various situations, such

as during production, storage, transportation, distribution and clinics. Hence,

the idea of using biologically active proteins as active ingredients in a common

topical formulation is lack of practical utility clinically.

Thus, dressing materials having sufficient biological stability and being capable
of inducing the proliferation of epithelial cells and the wound healing are

dramatically desired in the state of art.
BRIEF SUMMARY OF THE INVENTION

The present invention is based on the inventor's long-term and in-depth
researches for developing a topical biological material having activities of
initiatively inducing the proliferation of epithelial cells, eliminating inflammation,
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BRI EF SUMVARY OF THE | NVENTI ON The present invention

is based on the inventor's long-termand i n-depth
researches for devel opi ng a topical biological

material having activities of initiatively inducing

the proliferation of epithelial cells, elimnating

iantll saotivelyi promatingathd rapidi heslingof evartridhon homameskinl, and directly
heal i ng of wound on human skin, and directly based on
based wnethednventpi’'s pianeedidiscoveryy. 0 In the

conventi onal concept s, all inorganic elenent materials
are "inert", i.e., inorganic elenment materials do not
possess the in uc:| n act VI ty of stinmulatin

amm [FoBVeRtiQ) gaoea pige il dnorgRBig ﬁ@gaﬁrarmgtegna&qeee “inert’, i
di scoveréel nd cates that sone

RATBANE et SIETaE ot TSsERB TS Aidichigarly of stimulating

e and regulate the growth and
3%5@9"&%@%3@9% gélgﬁ Concretely, the inventor
di scovers that m cropart| cles of the inorganic
elenents silicon and/or cal cium have the biol ogical

| \hient8fs | abhéé:t 'o‘(@éd(/e'rj‘CiHSi'cafést §at Rbfd flﬁb I’ .element

ifferentiation and mgration of human epithelia

¢atefialsCodn &Y belusdiHagichepesl sighalece $dlectively stimulate and
neutralization to prevent inflammtion, and have

begulate theegrowthandeadifferentidtion ofcéltse heal i ng of

eplthelial wound and in preventing the secondary

bacterial infection. On the one hand, the present

i nvention provides a dressing material for treating

drongretely, she inyentossliseeyers ﬂwgnumopaﬁyl&sﬁofrié@dn@gamc elements
pronmoting the proliferation and di fferefm;l atjon

esmcpnean or calgium biava &e biolpgical astiyitygo inifiathiely fducing the

tBMgtalcD. Atsientatian and BYOraHian e RLTaR apinaial cell, can control
ARt OBl SHERERS RehkaReoderCEdT RS fndiflfdBhn and have better

?&ﬁo‘(ﬁg\‘&g?e th&&@’%thﬁh@él’ﬂgﬁ&%?lﬂ{blﬁ \(/j;l%ﬂgghﬁg & [tar‘é%hﬁng the
tg@agndg ﬁtsﬁgnhfécﬂgﬁntl on further relates to the use

I nor
On the one hand, the present invention provides a dressing material for
treating or alleviating diseases or conditions in need of promoting the
proliferation and differentiation of epithelial cells, wherein said dressing
material comprises an effective amount of microparticles of inorganic element
silicon and/or calcium and optionally pharmaceutically acceptable carriers
and/or excipients. Such a dressing material can actively induce the

proliferation of epithelial cells and promote the rapid healing of wound.

On the other hand, the present invention further relates to the use of inorganic
element silicon and/or calcium in the preparation of a dressing material for
treating or alleviating diseases or conditions in need of promoting the
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el enment silicon and/or calciumin the preparation of a
dressing material for treating or alleviating

di seases or conditions in need of pronoting the 3
proliferation or differentiation of epithelial cells.
Finally, the present invention provides a nethod of
pralifetatiog daridiffeneotiatien af epithelial celts.t hel i al cells in

vitro, conprising applying an effective anount of

silicon and/or calciummcroparticles to said cells.

BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a scanning
&inally, the me@eab yBAtieN Psovides gi rﬁgth@dt efrpramatiogghe qraliferation

2# (ﬁ(i |u.m croparticles. Fig. 2 is a photograph
e@ﬂﬁ? IS IPrdITon GHART 8Bk ARRYVIRY 2 effectiviamauts of silicon

f ticl Fi 3
Rt ety ickonaiBfles 3o Salbellsny oot um o

m croparticles or conbination thereof at different
concentrations on pronoting the proliferation of

D tHe! erein Fi 3a shows
ﬁ]ﬂelggr OFQWQWN FT'J{% Df#A\'beﬁJl teh\gél ial cel Igs exposed

to silicon and cal cium el enents for 12 days, and Fig.
3b shows the proliferation folds of epithelial cells

Expotasl o scanning Wledtish neidfoyraiph f TeIRé Ssit@® maBrid R¥8mprising
Fig. 4 indicates the effects of silicon/calcium

siliconfealdiuralmeieraparticlebi nati on thereof at different
concentrations on inducing the synthesis and secretion

of type-1V collagen in normal human epithelial cells,
wherein Fig. 4a shows the |evel of type-IV coll agen
Fi9-ehiis r?epgatogcfépm Pfesyliveed nosmal thusman gpithelidl csalls under the
el nts_f 1 and Fig. 4b shows the |evel of
Wﬁ’g?w%q'ﬁaaéa?q'w“ 'Ek?f?ﬁ?éT'glﬁsexposed to silicon and
calciumelenents for 20 days. Fig. 5 indicates the
effects of silicon/calciummnicroparticles or

fzm NRbikAR s tHE effects of silicon/calcium microparticles or combination
thereof at different concentrations on promoting the proliferation of normal
human epithelial cells, wherein Fig. 3a shows the proliferation foids of
epithelial cells exposed to silicon and calcium elements for 12 days, and Fig.
3b shows the proliferation folds of epithelial cells exposed to silicon and

calcium elements for 20 days.

Fig. 4 indicates the effects of silicon/calcium microparticles or combination
thereof at different concentrations on inducing the synthesis and secretion of
type-1V collagen in normal human epithelial cells, wherein Fig. 4a shows the
level of type-IV collagen in epithelial cells exposed to silicon and calcium
elements for 12 days, and Fig. 4b shows the level of type-IV collagen in

epithelia exposed to silicon and calcium elements for 20 days.

Fig. 5 indicates the effects of silicon/calcium microparticles or combination
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thereof at different concentrations on inducing the
synthesis and secretion of epithelial growth factor

in normal human epithelial cells, wherein Fig. b5a

shows the level of epithelial growth factor in

epithelial cells exposed to silicon and cal cium

¢hemsofitat differen? colmgentratiods lorgindubinghibiessytntieesdis \amld secretion of
epithelial growh factor in epithelial cells exposed
tepithelialgrowémtaatal ioinommal bumanseithelialcellsy wheteifiFig. 5& shows
i's a photograph of the course of treatment usin
stheulewi/@faerelthmial grewlibptactarcineepithedies calls expesedite siligon and
a clinical case. DETAILED DESCRI PTI ON OF THE PREFERRED
ERsBMERME Nt an1e? %@Weﬂe Sbshopsdbereve!pf epithelial growth

row des n mat er i al reatin
3oy i e Rasial Seli ebsedio riiaarend PGSR §lements for 20 days.
pronoting the proI iferation or differentiation of
epi t hel i al ceI |'s, wherein said dressing material

ch rd 3§53 19 é %‘ﬁ' b tﬂgowﬁrsgf Féaﬂﬁ%’n‘f @é ﬁggﬂg?Wcalcium

COI’] an CI um m Crop ar es and

I nd/ or
gﬁ%?al en?lgs%é%iﬂgﬁﬁggglﬂga%{nfedra?g S%f t he present

i nvention, the contents of inorganic elenment silicon
and/or calcium m croparticles can be w dely changed

METAJLED OESCRIPTIEN OFOTHE PREFERREDEMBCINMENTSM
0.5 to 90% by their or its weight within the m xture.

In the dressing material of the present invention,

said inorganic elenent silicon could be in any

i Inoonentbadideninthe prasent iim@niivnnprovigese radieiseingi matgrial for
NaAl Si @2 KAI Si Q2 or, any conbination thereof; and said
itreaAtifanicr alleviating diseasasmaogpadiiens n'”arﬁ"?eﬂn@f griemoting the

Pl AT pHd @Jﬁrwﬂ%ﬁﬁ'ﬁ%mﬁﬁ@x%ﬁg YibFtEh Saghoressing materia
icmerites 8, ¢icsie §RohL B el iinelRent AsL A, Gatcium
'ﬁ%&bé}%ﬁeﬁ F\Hﬁ%éﬂﬁﬁeﬂfy' %ﬁaﬁﬂgceéhca‘ﬂ ?é%ﬂ%bl@t Qﬂle% and/or

human™epi I al € ex erlne

h
€ gc[ﬁégtsp:ﬁgs@et g%ﬁt# érﬁétleﬂﬁ!:gf] the 1 Fé;#enft Ghiehtioh, the€ contents of
inorganic element silicon and/or calcium microparticles can be widely changed
or adjusted, such as from 0 to 100%, preferably from 0.5 to 90% by their or its

weight within the mixture.

In the dressing material of the present invention, said inorganic element silicon
could be in any inorganic substance form, including for example SiO,
NaAlSiO,, KAISIO, or any combination thereof; and said inorganic element
calcium could be in any inorganic substance form, including for example CaO,

CaS0,, CaP0O,, CaCl, or in any combination thereof.

For the first time, the inventor proves and uses the inorganic element “silicon”
as the main chemical component for inducing the proliferation and
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the cell culture nedia exhibits an activity (1-6 fold)
of pronoting the proliferation of epithelial cells
(see Fig. 3), the synthesis and secretion of type-IV
col |l agen(see Fig. 4), and the synthesis and secretion
of epithelial growh factor (see Fig. 5), which are

khtferenfiatigh ofl hiimgax epitivdlial heliBr athiel ek éhﬁl@ntainéata of normal
differentiation of epithelial cells. nce, in the

huesam epitheléal cels as tsee forttior therfigured provet thas the sitiodn added in
the main chem cal substance for inducing the

ghel cékbreultwse meatliali €xhibidst amt activityf (héndoldepof erbireting the
cells. 40 For the first tine, the inventor further '
mrolifesationd ofi spithehiar eells (sest &ignd), theasyithesisaand secretion of
chem cal conponent for inducing the proliferation and
dw%\/émiasﬁnéﬁeeoflgaﬁh@r&othm@ynme%ﬁ@ s@eretion of epithelial

Mt e GebiFionl SrtiEmars koy hfo(?@&é% ing ﬁé‘satpp fhe Sroltferation
el o

A it abtiians of s’ BaloFenSe ni dag Pragpat, fvention, the
Tha! p?e(mé?ﬁ%ﬁt “sr]&%" 9 tRE ThXiht hdrt cél Fw%gt)angélfor inducing the

pro e pr 't &F at T one Of ep|

na(g% f ype-1V
cdéﬂ'fggaethmtsﬂ'id I g. 'j?%t%an tLﬁﬁ syﬁitﬁghsaﬁsceg%d secretion
of epithelial growh factor (see Fig. 5), which are
key bi ol ogi cal indexes of the proliferation and

didrf three fitstatime) tied imvaritbefurthercpidves &ledamesi mordenic element
present invention, the inorganic elenent "calciunt is

degiched” aas amothemical f emrnporenthdorn daducings treencprolifevation and
i nducing the proliferation and differentiation of
tifienenéiptiom of ihwmare epitheliah celie anddos ineytralizingithe asid products
the present invention, the inorganic elenments silicon
agﬁpetfate& mntfa%\w%@dugte@% phekipr Acrordinmin the gxpermental data

thow) i1 i1 gl A end Fig e§ fees BRI it B mrgvea tht bye”Catcium
(asdédeedép ase" e BohlareRibtEnaueBE Adtiin U2 Bt prpmoting
gtﬁlale%lgﬁl’%% fot th ?glvé%ra @’s ‘Jfé% @ng}r)]eﬁl'e iyrﬁﬁéis%%‘;fdeééc%tlon of
iftz dg-g‘lx/ngolleagj%ﬂ?bﬂ Fid.| 8P dnd 'tﬂé"gy'nﬂ?égls DHICEELRLIDA of epithelial
growth factor (see Fig. 5), which are key biological indexes of the proliferation
and differentiation of epithelial cells. Hence, in the present invention, the
inorganic element “calcium” is defined as another effective chemical substance

for inducing the proliferation and differentiation of human epithelial cells.

In the dressing material of the present invention, the inorganic elements silicon
and calcium can be used alone or in combination. For the first time, the
inventor proves that the addition of calcium in cell culture media containing
silicon can increase the proliferation of epithelial cells (see Fig. 3), the
synthesis and secretion of type-IV collagen(see Fig. 4), and the synthesis
and secretion of epithelial growth factor (see Fig. 5) for 6-7 folds,
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is O In the present invention, unless otherw se
stated, silicon calciumelenents can be used alone to
i nduce the proliferation and differentiation of human
epithelial cells, so as to induce the new bone
formation actively and effectively. Thus, unless
dehwmnstraéing tassignificant synengisticl inchicngueffedtenment s can be
used in conbination in the present invention to form
an "el ement conbination having effective biol ogical
I nduction activity", wherein the atom c proportions of
duthe prasent invention t tidess athenwisedtatede silisen calsiim edgments can
to 100% and cal cium from 100 I n the esen
|bﬁ\}b%ﬁdi aJﬁnettwa ey l?s%wnan%&%w@aﬁea&%awan epithelial
ec iolo |cal |n ction ef
3 It tBe Pebb PRAVEY A PSHVBY: « o
100% and cal cium from O to 50% i n percentage of
atom c weight. For the first tinme, the inventor

g‘ﬁt SNGh %Oé{tﬁgr\klgétsta ﬁC%Ai@bﬂgaﬁcgcéllaﬁxe e Eh{?gﬁrﬁ’"be used in

a’ |n

%bﬁ{bﬁﬂét&ﬂ{ irl méuaelsent m%f\ﬁéﬁ b Sordh 'éﬁo‘éléfn@ﬁtoé’&hbln‘aﬂéh having

e concentrations of silicon and cal cium and

IS hiveNbidIegiedl Baluctiow wetivie, aiheesih the aat@m@pe@b@tuoh@%f said
saturation ~physiological concentrations of silicon

eléfepenh the donrimatiom 4r83silipon froned ped00¥%&land cdiciam from 100
the present invention, the concentrations of the

d¢b eDéntle theapresenti ioveniiaral thendelemenmt emlzioatiom afhsubstances
dressing material are: for silicon, the -concentration
thawingofefiestive f biotogieal t induatier seffeathavith 1aptisral inducing  activity
concentration in _wound surface tissue to 1 mto 100
sontains gilicen froam §0dm100fe anshealaiupuirean0 tt%épe(‘gfm pegcentage of
effective to increase the calciumconcentration in
VIOMYE WEIdhce tissue to 1 ppmto 33 ppm The term

"individual" in the present invention represents an
aninmal, in particular a manmalian (such as an ape,
cFacgt ltlﬁej ﬁ%&g meg'bfhe ﬁH@@rﬂorrm% pRRRS: that, 90%rd@t to the

experimental data in Fig. 3, Fig. 4 and Fig. 5, the exhibited biological induction
effect is directly proportional to the concentrations of silicon and calcium, and
the maximum biological induction effect is achieved at the saturation
physiological concentrations of silicon (100 ppm) and calcium (33 ppm)
respectively. Thus, in the present invention, the concentrations of the elements
having biological induction effect in the dressing material are: for silicon, the
concentration thereof is effective to increase the silicon concentration in wound
surface tissue to 1 ppm to 100 ppm, and for calcium, the concentration thereof
is effective to increase the calcium concentration in wound surface tissue to 1

ppm to 33 ppm.

The term ‘“individual” in the present invention represents an animal, in

particular a mammalian (such as an ape, cattle, horse, pig, sheep, rodent, goat,
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40 0 The silicon and calciummcroparticles in the

bi ol ogi cal active material can be various

m croparticles containing one of these two elenents, a
conbi nation of the mcroparticles of these two

el enents, or conposite mcroparticles obtained by

abgj oat, ralstsit), prefer@bgneurhanand drying and mlling the
resultant m xture via conventional physical or

chem cal procedures. Fig. 1 is a scanning electron

m crograph of a dressing material conprising

Jihei siliconcand icakiumonispeparticleadn the biclegipaleactive material can be
invention, the atomc ratio of the m xed o
¥REPW Ariciopadicles aerfaiing onemf these e elempnts| aeembination of
or of these two ements in the co

e rigepartalesof e erqlqmeats,pbpgﬁgaiﬁﬁnﬂampﬁaiclés obtained
it inase: i Sieatangs 208 UruB8and TR e el micure vi
Bph QbR orbRRSF of o BEfld roPEubr . 4 A Ml etectron
%ic{c{g‘i‘bfﬁﬁ ofg &Egéiﬁptrﬂaterﬁf‘ pﬁéi}] %ﬂfé@hf&géi%%icro articles.
con ntng Inorganrc el enent’ si gcon as bi ol ogi ca?

i nduci ng agent alone or in conbination with inorganic
el ement cal cium as synergistic active substance in any

ah €8 predent Reation [ thbiRomirdtie ofdiesl nﬂﬁethﬁd:r@Fhftﬁiles containing
active agents in the wound dressing material for

lomesaof sthiese ofwd felemeatsedr ohdleede dwo Eleenentaniet ¢he cdmposite
silicon and calciummcroparticles can be in a

mhicexpartigles islinet criticalifon acbieying the abjecthafithenpresent invention,
di ameters of silicon and calcium mcroparticles are
desevae @)l atemiceatiosrajeveight radies ridhess two etsonests are within the
wherein small mcroparticles Frl ess than 1000 nm haye

danes 4 bibiing Riteetive bAyctie ifect AR thaditgrenegireerely lies in
Iéag Hé&%ﬁgm%tggw @g&.gﬁeggg,ggﬁ%rﬁ\@hgéqrg%r&to%%tmi\r’\mgtinorganic
BEBR HiePho s B BRIEL Jhdiind catentciB: ol 1 siBiRation with
J34EHIC g =Sl B 5800 LLBBHES i any i o

g/?]e(jﬁgﬁaﬂﬁos géﬁ e uséd He Piolodisk: adtive dbefits!nie tRé WEIHE dressing

material for human skin of the present invention.

The diameters of silicon and calcium microparticles can be in a mixed-type
distribution (see Fig. 1), and the diameters of silicon and calcium
micropatrticles are generally in the range of from 100 nm to 100 um, wherein
small microparticles (less than 1000 nm) have advantages of immediately
exhibiting the biological induction effect when the microparticles contact with
cells or wound surface of skin, while large microparticles (greater than 1000
nm and less than 100 ym) bring about slow and long-term biological induction
effect by gradually dissolving and releasing after the microparticles contact
with cells or wound surface of skin. Thus, the mixture of large and small
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m croparticles can not only bring about imedi ate

i nduction effect to epithelial cells in the wound
surface, but also nmaintain the proliferation and
differentiation of the epithelial cells ensuring the
sustai ned induction effect of dressing material on

rhieroparivles dah 3t onlyt bintpHbsutditnmediate indaiktioheffetz® édithelial

m croparticles in the present invention is nerely
eehocirnt hé Wwolind heutfacs fout also naaindainbdhé fphreliferation and
i nduction effect and the tinme for sustaining the
idifferenfiation ef fhecepithelidl deks ensuring thex sustactezhipeuttien effect of
bi ol ogi cal induction activity of the silicon/calcium
dsessingimaterigbdnrtbe woundhsugaesclitshowd bei netedHbat #he size of
in the present invention, the silicon and calcium
misfapaaticles i dhe presant divetion igi mewmly asgaciatedwithithe time for
aid mcroparticles . to oluble. Preferably the ,
B nGinG: AROUE ths INAiSHOR sach PO e TER JBk SRR dhe inuction
t an f from,10Q, n to O.pm In the present .
eftech e T, Renohgbtirectyl Bhatde 182 Rbaican bR artity of the
. t o] ' [ ) ti C .
BRI o) 8 R i, B KRRt HEREE i e
f n I & i - r
FREGar PvePHBRT e icdrE 3yt cHLifR, icoaRicie cal BBIBY any

WABRS RARHO herfits " S8l CRIGrSPARRRLS t6 M asle. Preferably the
epithelial growh factors or various adhesive

Rishetdrs ofsilice® aat dalciemtraichspsaticies ahein theiradye of lom 100 nm
effect, but they have sone shortcom ngs, such as |ess

faf@0yminferior stability of biological activity and
hi gh cost, and can hardly be used in biological
engineering or clinically. According to the
experimental data in Fig. 3, Fihfg 4 and Fig. 5 as .
Vel thexspeasent cinvantien, dagrgapic relpmentki silieRiunandhealsium are
in Fig. of the present invention, it is firstl, ,
HRSGEINER oo i BR0: BAIAGICAN e ROHVE QRIS GARRRIG B Jiducing  the
al or. r in,.conbination,can re ce_bi ol agigal L
Frp ot ithniafin, 884 el Bt fifinah i) G86ug) whigh s o
' I, .ani.d._h ' ] r .
SreafitirotgR iR TR Relrch figRoka el RLINCUI Ao ifpized or
I . r 0 .
AR EREIS IHIERE, BRI graivr Rctoi i Marious adhesive
Srotihd hre coRsidetad to have epithelia induction effect, but they have some
shortcomings, such as less safety, inferior stability of biological activity and
high cost, and can hardly be used in biological engineering or clinically.
According to the experimental data in Fig. 3, Fig. 4 and Fig. 5, as well as the
clinical case of human skin wound shown in Fig. 6 of the present invention, it is
firstly proven that inorganic elements silicon and calcium alone or in
combination can replace biologically active protein to induce the epithelial cells
and to obviously promote the rapid healing of wound surface of skin. The use
of these inorganic elements as main active agents in a dressing material for
wound surface of human skin has advantages of safety, stability, readily
obtaining, and low cost, and can obviously increase the practical applicability
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obtai ning, and | ow cost, and can obviously increase
the practical applicability 9 of the dressing

mat erial for wounded skin. is O In the prior art,
smal | wounds of skin surface in daily life can be
treated with sterilized adhesive plasters such as

‘oBthslaeasing heitenalfor Woangedidkinsi ve bandages is used
only to cover wound surface, and have no activity of

anti-inflammation, inducing the growth of epithelia or
pronoting the rapid heal i ng of wounded skin. In the

in ithe paior ,ark ismalbwounds o ekin surfate bi dailc lifeacan bel tseated with
used in dressings for treatment of wounded skin, but
sterdigedr adhesive plagtersreveh yasc andsageshecHoweyrtathgse adhesive
bacterial infection at the wound surface, but cannot
ibandages \ig| y8¢¢1cnrﬂré tpheoveapweugrdownfaczﬁ, %rmtheéreu ap activity of

\%Erlﬁrlrrﬁﬂ%gﬁaqe m'ﬁngl B ace i ﬂgsé,ﬂt g qlaquSrornegfrng the rapid
?‘ﬁ‘*@‘ R ﬁ?"ﬂ&'ﬁ '*@%Tﬁwsé%b‘; sitdle Y sitirdtecptiBitls are
egg%gﬁ\ngr:étssﬂ%s fp?lrggtnl\érw Jf%dﬁbég?x ﬁ%t!gq}é%% dressings can

Fmof mCcro

\?ﬁér‘é& ‘ébh 6f ke 2RBbhE: %Xt %&Eﬁar"ﬂﬂé‘&rorﬁ 4t ft@ﬁ% Sv&ind lé'uﬂ‘ace but

e conposi ti e nrcropartl es 1S

@%haﬁ%utrar\/émn@uwem rapie BFOVOIR. of epithelidlecells at the wound
nrcropartlcles conpri se varil ous nrcropartlcles

seffage ton@saiten ahesiapid avuaddheding. dtheelweondtdressing materials
conbi nation of the mcroparticles of these two

eloatening, inorgaricietenert silicon @ralen calemnolin dhegutesgnt invention
m xing these two elements and drying and mlling the
rceaie used in various maaneisninsiuding but mefyasing limited to the following
chem cal procedures, in conbination with a

AREEen@BNeISsal | y accept abl e car rier, excipient and/or

20 0208 o R lhs SO BEhEL e S ghe wound

w tguﬁg@é/ Spéklﬂ n@hefaeqﬁ lt}ﬁ/é”‘c!)m‘?b%&tron ofqr‘?é]I nfi Jopa ic cles' [5ad'defined
in the present invention, i.e., the microparticles comprise various
microparticles containing one of silicon and calcium elements, a
combination of the microparticles of these two elements, or composite
microparticles obtained by mixing these two elements and drying and
milling the resultant mixture via conventional physical or chemical
procedures, in combination with a pharmaceutically acceptable carrier,
excipient and/or adjuvant.
2) The silicon and/or calcium inorganic elements can be formulated into
ointment by mixing with conventional adjuvant such as medical Vaseline as
base, which is useful for treating the wound surface of skin. The base can
cover the wound surface and also act as a carrier to carry effective agents
such as the biologically active inorganic elements as mentioned above and
to permit the effective agents to adhere to the wound surface of skin for a
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base, which is useful for treating the wound surface

of skin. The base can cover the wound surface and

also act as a carrier to carry effective agents such

as the biologically active inorganic el enents as

menti oned above and to permt the effective agents to

ad h@hg plefiotlthaRUEBhiwE fhRCsbtithalLidiBgical efedtOThe coffthts of the
period and to achi eve the optimal brological effect.

Thebielgicat irkiuztioh itorghhiel glgiments inrtie dintaient aes e8diefined in the
elements in the ointnent are as defined in the

pr geresent imventiooni.e.j the cohbentcationeot siticoris slicls ithatcpermits to
is such that permts to increase the silicon
conoereasetthesiliconeancentration ie wousd ssirfase tisspento d i@ to 100

ppm and the concentration of calciumis such_that
perPRMsang the cppeeriratian otealeiunhiscyirhethat aermpits toincrease the

P o B AR o P
L0 R R R SO B ORI} s ve
SEHGAE SRRl WA B 5008k n th prsen

bi ohogh&H aEWHﬁ@i%’FénMﬂ%;ﬁoﬁgnt% d'_ ?%Jg%g[(i?rr\]al gauze of

cal ci um i nor gani In the patc

m%é&ﬁ@sbwég fa@s s@%ir?@q IThd hefre&R=Re Nbioldyi&dt Hﬁ&uction

above 1n terns chem cal species, proportions an

par ¢drapbRérits dofagirt et aindTEciDed tibrbiinie elékightyaninle patch-type
dressing can be of any size suitable for various human

ski skin woundsdressiagdire asi definedtin thepresent irveption @bove in terms
i nvention can be used in many fields, for exanple, it
canofecheamied! speciestprapoitiapeandrpartieulate diaoweterfs. \Faeipaish-type
devi ces (such as netal stents for coronary artery) to

be $kip|wound dreasinghganrber6f@ny #ize guisaklenigr varieus dlunaan skin
the present invention may further conprise no or any
conY@HPI®Hnal broad- spectrum or specific antibiotic in

any anount, and no or any conventional topica

anesthetic in any anount.

The dressing material of the present invention can be used in many fields, for
example, it can be used as coating layer on the surface of various devices

(such as metal stents for coronary artery) to be implanted into human body.

The dressing material of the present invention may further comprise no or any
conventional broad-spectrum or specific antibiotic in any amount, and no or

any conventional topical anesthetic in any amount.

The dressing material of the present invention may further comprise other
factors which are capable of promoting the proliferation of epithelial cells, such
as collagens, epithelial growth factor and/or human growth factors, various
natural proteins extracted from human body, various antibiotics and
bacteriostatic agents in the form of Chinese traditional medicine or Western
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The dressing material of the present invention may
further conprise other factors which are capable of
pronoting the proliferation of epithelial cells, such
as col |l agens, epithelial growh factor and/or human
grom h factors, various natural proteins extracted

fmedicinenarvarody, Hatidifitimmatdrpi ohgémsandiarious autologous or
bacteriostatic agents in the form of Chinese

txeadgehous skimeshiaterizs, ovaridtst animal skinnriteriale or \extriaetssthereof,
anti-inflammatory agents, various autol ogous or

wariogs moetalssanchorganic additives,aori anyscambimatios khereof.

materials or extracts thereof, various netals and

organi ¢ additives, or any conbination thereof. 0 0 The

benefits of the present invention as conpared to the
prhegpengfits pf the presentinvgrtionyas spmpassd tnidedriasianhte in: the use

g;i‘;!cs[ﬂo %,rat'adr:\c? lcé&i%trg@ir%u thliggpvgi fge tcgtgﬂ% . gﬁ?o gpman epithelial
SR R OB AR SRR, g oupptonce’
358 58458 AR Res i SRUASHS Y oBHBPH i, hRsblPASenton t

e TWBliolp! 86t 9THEREOBoRLS Ridnd ™dIRudiekO o antibiotc

ue tot frrst use I norgani c el enents a

tiitnfeeits Mlithiott Bl bgiBalGRABERANEfect iMBid pRbPARI R0 the first use
stability and safety are obviously superior to those

ofnindega i€ Celefldntg &S bilogigaloductiaat esrapbrentse théit ;biological
and since the "biological induction active substance”

cstability and safdty iare cobiviausly supedorcto thoseasyrdhésized wellggens or
neutralize the acidic exudates fromthe wound surface
tgrowith facioisoindheartianshsinpe thethiplogical indudtion aptivetsubstance”
of epithelial cells and the rapid wund healing. The L
idfotigarmresenteivension pisi Rgsigsdtl cas gifertively nsitealige sthen acidic
the present inventign have advant ages of . bein t apl
sl fom e waupf susface: o & 0%y TBRvRAL G ating the
superi ot t n ressi,ng material, cont ai gi n .
o518 B b ThglER oefit 853 1A rAR0H i B701E). Tnefineroapis glements
o Lt Lon. ; i ; . ;
g AR bR nfdhin R A BB g i Ragos o
B&RE StabI® VP pRMiELEn G bf Rk by&t! ¥rusr 518G bblidBisly superior to any
dressing material containing biological proteins as active substances in the
prior art. In addition, the combination of inorganic active substances with
broad-spectrum antibiotic in the present invention can effectively prevent the
secondary bacterial infection on the wound surface of skin, ensure the
induction effect of silicon/calcium active elements on epithelial cells and the
rapid healing of the skin. In sum, the dressing material of the present invention
can initiatively induce the proliferation of epithelial cells and promote the rapid
wound healing (the period being shortened at least by half). The rapid healing
of the wound surface may prevent or reduce the formation of scar after the
healing of the wounded skin. Thus, the dressing material of the present
invention is suitable for the treatment of various wound surfaces of skin, for
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secondary bacterial infection on the wound surface of

skin, ensure the induction effect of silicon/calcium
active elenents on epithelial cells and the rapid

healing of the skin. In sum the dressing material of

the present invention can initiatively induce the

pxamplees avigeosurddces putrs;| ¢hemical barre) hausones andhskin ulcers of
rapid wound healing (the period being shortened at
patisntsiguffesing) for Exampdpidibbedes,i and vafioushincisach@ounds, injuries
surface may prevent or reduce the formation of scar
fromefalisheontusiansngcalds imdaillifigd and $ke like. Thus, the

dressing material of the present invention is

suitable for the treatnent of various wound surfaces

JheRe. Nl psang aattials ver bl gncaﬁapﬁﬁ%ﬁn Chvibh -Caa{'gi also
R e
AR eatlf i%éf* b5 sieelivell B8 MIRYG usK Py Ao UGNy irfaces
?acsqﬁ | illﬁ'@nﬁﬁ bérﬁ?ﬂ”ﬁﬁ\%rcﬁywoﬁﬁfi?téﬁch' ?@’ |ﬁ8§%fia\%uads and

application us can be eftective

WoAlsorSinc=AY liYéfd Rikge YaHACE foiuhas 88ich @k KRifhs, chemlcal burns,
rangi ng from smal | sufface wounds such as incised

wedsdresaand uleErs Wiihuman Bufface Yelg. f skin iders af patich&r suffering
wounds such as burns, chemcal burns, bedsores and
diatestes)ato promate she famd wicaingl. healinign uI cers of patients
suffering diabetes) to pronote the rapid wound

heal i ng. The biologically active conponents of the

skin dressing material of the present invention

diher kiplogically astive @prrtp&nemﬁmfdhﬁrﬁ&rhg@wr@ matatial af thepresent

contajnin aluronjc acid as main active substance
Tnvention edeq fwﬁ ke dapical werssiotherapeltic, iarmulgtion containing a

?\a{a‘%ﬁbﬁaa'\ce@%%rnvﬁn‘:%&? %a? e, cigtlagan, 8 Foptgtf Fee020
(ﬂi tﬁ? tH§ l’)lgto ttlw ﬁ‘%rﬂg'cﬁ p@cy'ﬁl%s‘éﬁf‘l rn%¥ can both

THt ory re Ion a wounda surrace

%fonf’rjél Iamﬂi&tlé’r{ QHH‘tbgoﬁifoté Eﬁel @ﬁ‘a’@ﬁ?f dpHERs,| WRiltHE Ryaluronic

omt serine protease |
acnd can merely control the inflammatory reaction at the wound surface of skin.

The product of the present invention differs from the serine protease inhibitors
as disclosed in US Patent 5,190,917, US Patent 5,290,762 and US Patent
6,262,020 in that, these serine protease inhibitors merely have the
anti-inflammatory effects, but have no biological induction effect as the product
of the present invention. The present invention differs from the topical wound
dressing comprising plasma fibronectin as disclosed in US Patent 5,604,200 in
that, although the dressing disclosed in US Patent 5,604,200 could
theoretically promote the adhesion of human cells, but in practical application,
if the plasma fibronectin is extracted from human plasma, the source will be
limited and the plasma fibronectin will be too expensive to be used in clinic,
and if the fibronectin is obtained via genetic engineering process in vitro, the
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as disclosed in US Patent 5,190,917, US Patent
5,290,762 and US Patent 6,262,020 in that, these
serine protease inhibitors nerely have the
anti-inflamatory effects, but have no bi ol ogi cal
i nduction effect as the product of the present

IpfRiHg SbtainEiFthRFESLRI hotSEYsess ik Bfo%gicélréﬁﬁv‘t? Rimilar to that

topi cal wound dressing conprising plasha fibronectin

7 tisd Aglupalgstotdindn I’Rﬁhéﬂboﬁgﬂ%n@@he thedripof usmbtd‘lﬁltwéin with
the dressing disclosed in Pat ent 5, 604, 200 coul

thiclogieal aelivity as amoaetiviehingsettient imaadonmoantopixal $orntu.uat|on is
in practical application, if the plasma fibronectin

ilackeof rpractichl f climical uvalve plmdhe, cantventionalc eonddpts,ball inorganic
limted and the pl asna fibronectin will be too

Slgreant materialp @re siarti,r e/ inarganic glaement materials do not possess
f| bronectin i s obtained vi a“%enetl C engi neer.ing

dhecaatlyity ol istimllating the growth 8k &rgﬁmwﬁa.m actjyp egfjemical

Wm;'g'apo:r%%t%’ RS s Dedireoio0 BTa16 Rl s breSholanBhpS = group of
h

fi%‘?'ﬂt@f‘te"?r %'“SH*J 3@?\%@' e ool @%\"mﬁ@t Rigegu nventor

q‘z L B |ﬁ8 a%c% Qfe?ﬁ%ﬁtﬁa\l\a\&l bﬂ|@&aej?’@gg§tiloﬂ Jctivity to

e conven |ona I nor gani

;%ﬁtﬁéhﬁ' cell rBue'tB‘iﬁn% dlsdov‘?f.-r)‘1 d wﬁﬁfﬁﬁhén?{‘iﬂﬁgénic elements can

terirals do not possess e activity ting

tHeeuss @b heplacerdmvehtinal Bi6logiial Wi UBliB A rateins to promote the
conponents used in the dressing material of the

indsctivn ohyrowthoof epitleeliat eefis.oln thenpregmtime, edaidreombination of
materials, and for the first time the present inventor
dnergani elenterits émtlmen has gatiiinflarhmatony sefferct @nlli periegt didlogical
i nduction activity t epithelial cells. Due to this
ditakilityesg that l&@ﬁbuawe the problems @mt@genéhemrpr@ahan@;@an be
used to repl ace _conventional biaol ogical inductio

ptsedeitas formn p$‘<'f|fﬁﬁee qressingn Mpterials mvmgovwncmns of relieving
TRt atene g HAGta i PrARGUEG S RiplETAHAT, Py Pthelal cells

%n?eﬁem‘?fﬂ"dq TR B g A e, o,

? Ché}-ﬁﬁ% b@nk¥ surface dressing materials having
flunctions of relieving

In the present invention, unless otherwise stated, the term “biological induction
active substance” is defined as a substance being capable of initiatively
stimulating the normal proliferation and differentiation of cells to achieve
specific physiological functions. The silicon and calcium inorganic elements of
the present invention have the biological induction activity of initiatively
stimulating normal proliferation and specific differentiation of human epithelial
cells to achieve specific physiological functions (such as the synthesis and
secretion of type-IV collagen and epithelial growth factor). The synthesis and
secretion of type-IV collagen and epithelial growth factor plays a significant
function in the rapid proliferation of epithelial cells and the rapid repair of
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i nflammation, inhibiting bacteria, pronoting the
proliferation of epithelial cells and repairing wound
surface for the treatnent of incised wounds,

contusi ons, burns, chemical burns etc. In the present
i nvention, unless otherwi se stated, the term

‘Woundosliriade ofiskint Nordressing\mateviais fon weduridssuitddenetisida in the
a substance being capable of initiatively stimulating
thior adrpasisepses steh aspeoifiabibldgicakinducticr fumction. Tied fidological
to achi eve specific physiological functions. The

dndygtion antive substancendfgthe presentenventidn is Hartherdefined as
i,nventjon have the biological induction activity of
iINRrARIC g/eMents; siligem and c@lhéMnal proliferati on and
specific differentiation of human epithelial cells to

achi eve specific physiological functions (such as the

gﬁﬁ'ﬁ%ﬁ%ﬁ %ggg(jfrﬁ?ﬁﬁérﬁ}?ei%?'ﬁg&ggthé& é%gﬁ%in%ngwe proliferation
A S S, W20 BT aRRTE)h M debe SR of sicor

B n@]'/d:rf @éléihhpﬂwl% Sﬂlciéhebf Ele ﬁ@sbﬁt ﬁ'f‘v@nhaﬁ t6 %bﬂ Jg@tﬂ@hél cells.

14 wound sur ace of s essl ng

flﬁ)fan\P@Mdeﬁﬁléﬁtasﬁd%lc’i’b;bémbiésté‘ré sdllﬁbl@rarﬂf ﬁa@ﬁ%ﬁéﬁu@fer of for
such a speC|f|c bi ol ogi cal induction function.

‘exaniplgificmh 100namcto H00 amh.i Saidsiksrbpatielesotar b@ in any form of
present invention is further defined as 1inorganic

éengenicssiican and calciumadutistance8, Siclidingr&iEOgNNaAISiO;, KAISIO,,
i nvention further provides a nmethod of pronoting the
$rafi fCa8PuorCalPq.efiaClel pto. oelany igorubination thereof. In one
co I‘ISI ng applying an effective ampunt of silicon
Qfimex &W%ﬁ@@ aparqall%w@sm@fonamclps ase ysed mamommatuon
such i thelial n an enbodi nent, said
Q'l“rreldi‘a$'l?$%1 &mpraes §DiIz AN GRS LR aHRASS- 0% fig terms of
| e fr n cropartic
FRATHE SO Wt Thidiid B CeriPRlien SL Al1RBE) darL i Tor Brample

&Eﬁﬂﬁﬁip&d ia M Sapcbrtiuclfof Caffim Sehobe e pidible 123

npne enbodi ment, said silicon and cal cium
m croparticles are used in a conbination,

The present invention is further described in detail with the following

non-limiting examples togefher with the drawings.

EXAMPLE 1
Preparation of mixed-type biological induction silicon/calcium micropatrticles

The diameters of silicon and calcium microparticles of the present invention
can be in a mixed-type form. In one embodiment, the diameter of silicon and
calcium microparticles of the present invention is in the range of from 100 nm
to 100 um, but the present invention is not limited to this range. The starting
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wherein silicon conprises 50-100% and cal ci um

conprises 0-50% in terns of relative atom c weight.

The final concentration of silicon can be for exanple

1-100 ppm and the final concentration of calcium can

be for exanple 1-33 ppm The present invention is

fmatetials dees silicae (5i03) dmidaichicid (8aOhe ahdl thewiweight ratios of the

non-limting exanples together with the draw ngs.

Elaxtirg Enatenalp aaret i silicapf60% xand t galeiabidOPagiTbel process for the

i nduction silicon/calciummcroparticles The

dreparatier of the| mixturesn comprisesm mixing psaidi siliesn oand healcium

present invention can be in a mxed-type form In one _

dyganiceiartingHaatarialieinea poedestermined safto, grimdinglim a Retsch mill

1 croparticles of the present invention is in the | _

T%rng1e tgf%f 1 0Freening o W Oflﬁﬁ] mesh tqpéeg?sest@npbtam various

[ L [ S.pnot.dimted to this, range, .The rti

R6fPefidles Fuftcielef, idistort; e 3G Jfeihariat 100 um,
g ' at 1 0S.. t rti.ng eri al re:

2P, g heat ricfrnticles 2338 BE 3 ad SroBoftion. The

fiGiRafers iof Mitfoddci8d ard 'dete MIARE Iy Sfe ﬁ%é%ﬁ‘:%n% tdofnscéa\nning

&
silicon and cal'cium inorganic s(jtia ting materrals 1

RIS RicroBEshd. AigO1 ira %féjaﬁusxn' Nel@ctiSh $HiBrdlraph Y dfessing

to 3 days, screening with fine sh screens "to obtain
vadtefis  cohpriehy t isiticea/caldilimdi fiictbpatticlisaMetiRdse | fixed-type
the range from 100 nmto 100 pm and m xi ng t hese
ialogipal induationasiticonfcalgiune mierdparicles arel qutoglavéd.oand are
The dianeters of mcroparticles are determ ned by the
wsed un éhe:aytolsrgical 4ests agd tbe alinicahcase indthedpliowiRggexamples.

is a scanning electron m crograph of a dressing

material conprising silicon/calciummcroparticles.

%’@ i xed-type biological induction silicon/calcium
ng;(fcl es are autoclaved, and are wused in the
cytol ogical tests and the clinical case in the

foll owi ng exanpl es. EXAMPLE 2

Proliferation and migration of normal human epithelial cells under the induction

of silicon and calcium microparticles (Fig. 2)

Human epithelial cells to be tested are taken from skin tissues of 20-25 aged
healthy donors. The epithelial tissues are washed with sterilized physiological
saline, and placed in cell culture dishes. These culture dishes were then
placed in a conventional cell culture medium containing 10% fetal bovine
serum and 0.2% broad-spectrum antibiotic, then the dishes are incubated in a
5% CO; incubator at 37°C, The medium is replaced with a fresh medium daily.
On the 14™ day, the epithelial cells migrate from the cultured epithelial tissues
to the surfaces of the culture dishes. Then the tissues are removed, and the
derived epithelial cells are maintained on the culture dishes to proliferate.
When the cells are passaged for three times or proliferate to a sufficient
number, the cells are separated from the culture dishes by 10% collagenase to
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Proliferation and mgration of normal human epithelial
cells under the induction of silicon and cal cium

m croparticles (Fig. 2) Human epithelial cells to be
tested are taken fromskin tissues of 20-25 aged

heal thy donors. The epithelial tissues are washed wth

peelusktzarl qunseqoenyitests. Inakhencteswdthie aetid Wereeseeded on
cul ture dishes. These culture dishes were then placed

iconeetionat ouitoneadisibed bf a didmeter ok @i onmire anmhedionmgoritaifing 10%

fetal bovine serum and 0.2% broad-spectrum

detal bovinecsenuneandherodidsspectrune antibidtiet asl well as siiicobdaalcium

i ncubator at 37C, The mediumis replaced with a fresh

narganicalement nigropadicles prepayed apeordjia teeExamplee! | Buring the

mgrate fromthe cultured epithelial tissues, to the

Sultueec pEpcsAuter dhe nedincarg; replacedwith, figsd mediakaviag dhe same

renove and th derived epithelial cells are .

caRos s e furcdays,oddhendBe réleytt pRustaibaical aptiies of
he | re a . ree fi . i ferat

1€ ¢80 ol Biadlied AR Sts iRte, bOEpL L BEL B Rass P Rfpres. I

' S 9 g e :
1 afigtdataBinc b 1T oréeh? BERIRIETR R F bbdih, 1R, ifSial colls
iorfHRERAHRIOL & I {S{HeSs '!ame(t' r -

Z’?&g@%rke ?}9 a ne@?’u?nﬁggﬁtagl?n'ﬁ%&f&}f fetéa&lfongod\jdl ne Seglrcuurlrt]urlng.

and broad-spectrum anti biotic as well as

silicon/calcium inorganic elenment mcroparticles

EeaPee according to Exanple 1. During the culture

procedure, the nedia are replaced with fresh nedi a

havi ng the sane conpositions every four days, and

then the rel evant physiological activities of the

dNotablearindustiotureftecit of helliconeandi palciue aYswpaptigles non the

these exanples. In the photograph of the present

axalifgration of naimab Busamep heliabes InETe ) cel | <

proliferate significantly, extend and migrate on the

second day of cell culturing. 0 EXAMPLE 3 Not abl e

FRBAAP e bl o bERBRRN WA BB AL RPR i feaing
PP oA B AP, e ] b or
identifying test materials are taken from normal human skin, and the cells are
cultured and grow in media containing the silicon and calcium microparticles of
the present invention prepared according to the process of the Example 2. The
specific combinations of chemical ingredients are pre-added in to the cell
culture media used in the present tests at the concentrations as depicted in the
Table of Fig. 3. One group serves as a control. Experimental groups with the
test materials are compared to said control group to determine the induction
effect of the test matérials on the growth of cells. During the culture procedure,
the media are replaced with fresh media having the same specific
compositions every four days. Cell proliferation tests are conducted on the 12"
and 20™ day by counting the total number of cells grown in media containing

various combinations of additives at various concentrations by a conventional
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of wound surface of epithelium In the present tests,
the epithelial cells used for identifying test
materials are taken from normal human skin, and the
cells are cultured and grow in nedia containing the
silicon and calcium m croparticles of the present

iflovecytometer and thalprdifaratiom (lde of the gpithedialcells dsshown in Fig.
Exanpl e 2. The specific conbinations of cheni cal

iSnyeeelicaludatad ehased- anidbel dell numbérs adhéredctol ther eulture dishes
media used in the present tests at the concentrations
siringghe fiest 24rhaurs. Theitests prove that morganic glerentsilisarsexhibits
as a control. Experinental groups with the test
ra@t@w@m%aam\étycqfn@@u@eg the B@qlléeratjﬂa obepiheligd celis. As compared

etermn he i nducti on of the, test terials
3 t%ésogfre Foush elnes 125Gy 00 ore dlcanciesh bagpelovimate

aﬁ@% i R o) T b rron
B0, P, o PR SR o oMb oo

rasmﬁﬁlnaaﬁm&ﬁhaﬂengs-f\s&f E&gﬁerﬁﬂﬁﬁ' 8R4 11@0 .%f?@a*%i b.'?meéamium

vari ous concentration a conventi O

%Yé@?@él.ﬁf in 6BO||obe:rBl"fé|rétfcﬁT ?ééeOFld adls Voheh HBese two |norganlc
epithelial cells as shown in Fig.- 3 'were cal cul ated

ldsradntdn siliconcahd ocalohen saedlaeided ot the ewédidr at the various
di shes during the first 24 hours. The tests prove

tcoatentnatigyenias sHavrenn FHgl Bbpthedellbprotiferatiorlave dnereased by

activity of inducing the proliferation of epithelial

e1e54f@ld As'i Eocbdrpadeijfold & chmpadison svithgtheugonteot groiep Tespectively.
pmsilicon results in approximte 3-fold

;%me 39 daw,ndugtp wnstﬁtalneéﬂnd@glgnteﬁeich WSrrvi sitigon induces
(E)old rollfer%ilﬁ E ﬁ suItSJn

§p§al éaP"s 3§l dhereambipatip R gilicen ;@pd 33 ppm

AT Sty bt fefahs S5uS 48 groups

il Sifeéht Popbiiohstor, ciemickl EBnidagRis KErbRRERA cuture

EHerifoB ?&aéérppé s&S At thal ihBleticH e g@%’af ke gbp (ﬂrgﬁferatlon are

proliferation are 1ncrease
%u%cﬂpl ptop6dioAal % dhé NconRBRAALIGH) owsmrbohhan@ Q@HIiG within the

group respectively.
ranges applied in the present tests. Thus, it is proven that inorganic elements
silicon and calcium exhibit obvious induction effect on the proliferation of

epithelial cells.
EXAMPLE 4

Silicon and calcium microparticles significantly induce the synthesis and

secretion of type-IV collagen in normal human epithelial cells(Fig. 4)

Type-IV collagen is one the main extracellular matrix proteins in epithelium,
and its synthesis and secretion is one of the important indexes of the activity of
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On the 20th day, due to the sustained induction
effect, 100 ppmsilicon induces 3-fold proliferation,
and the conbination of 100 ppmsilicon and 33 ppm
calciumresults in nore than 5-fold proliferation.
Fromthe results of the groups wth different

moninah htmansepithetialeoslls alt praysrzmiengortatt roledn the heslimg of wound
culture periods, it can be seen that the induction

sufface of eplikeliushl Theolnicfeasst iobrsyathesislianec segretion of type-IV
proportional to the concentrations of silicon and
collagemfagititates the rapid galingpel weund rsurfacepot epithelium. In the
tests. Thus, it is proven that .ingrganic elenments )
dreseiexampleatha naimeaiiiwnan apjthelial cellsuesadin trer experimental

on_the Rroliferation of pi thelial gells.,EXQI\/PLE4
§rovRS ANY RPN OFeHR AT FUided; 18] arcosdarer with {he procedure and
[ ' ' ) - | .
SBHEGaR e EAEE Srethe SV ifaraRog s i fids the synthesis and
€ : . I o

SRR SP RS R A= SRR A e
RS ELr o hp y 518 20°N) diing KRS Tho v of et
RloRligeRBeLrated imdithé R cufurehfeliRdby tHe &dIls"6f4REse groups were
surface of epithelium The increase of synthesis and

sistemtined dy t yprvéntionad! ligrmchistothdraicab hetho@®i dvith the
heal i ng of wound surface of epithelium In the

pnesacionaxantibady apainsbtype-I\Viwollagepi (cbrinmerciallyl bistained from
used in the experimental groups and control group are
RUgmar dic)i T hec casasaiements lare expsessast bye fairaf type-IV collagen
conditions of the Exanmple 3. The otglra/ difference lies
isgcreiad Byhpesyif: milions gatls osetheel20fayr ang A0'| day. The results
cpll agen of .the cultured epitheljial_ cells are .
qﬁmfﬁ%&t?vm thﬁ%eé%czreéalcoﬁlqm@ntlﬂ'woaaw%%c%whlrwwes the
ri,na.the .cul ture. e level, of. type-lV__collagen
SbIE SRRl of Wee 7 B SHlebPE 55 cBPeistE ghe contro
t r.n C ' :
91536, i BT REy, ARG, MBSO , T BB, S3Epy gputts in 1-fold

g@%rg?gg%arfc?g(r)n Bpin bHBG0bYpeslIiR8R RIS ¥ETRE i Sigh¥ficant increases:
33 ppm calcium results in 0.5-fold increase, and 16 ppm and 8 ppm calcium
also results in significant increases. When these two inorganic elements silicon
and calcium are added into the culture media at the various concentrations as
shown in Fig. 4, the synthesis and secretion of type-IV collagen respectively
increase by 2-fold, 1.5-fold and 1-fold in comparison with the control group. On
the 20" day, due to the sustained induction effect of the test material, 100 ppm
silicon increases the synthesis and secretion of type-IV collagen by 4-fold, and
the combination of 100 ppm silicon and 33 ppm have an induction effect of
more than 6 folds. From the results of different combinations of chemical
components during different culture periods, it can be seen that the induction
effect on the synthesis and secretion of type-IV collagen are obviously directly

proportional to the concentrations of silicon and calcium within the ranges of
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Sigma Inc). The neasurenents are expressed by fg of
type-1V collagen secreted by per 10 mllions cells on
the 12th day and 20th day. The results denonstrate
that the inorganic elenment silicon significantly

i nduces the synthesis and secretion of type - |V
testedgeonceitrationpaamdl dombihationst Tlis, ®rieUproveR tHa inorganic
12th day during the culture., 100 ppmsilicon results
ieterhehtsl silicomané xaksiumrakhifit ppvivas thdudliopeffett loncthe synthesis
also results in significant increases; 33 ppm calcium
radluIsesration0 of - typedVi noliagese in aepithediapwelland’He mustained and
calcium also results in significant increases. \Wen
igradealtyipcieasingefitbe éevalohtypesiM callagen as of grelat adwantage to the
added into the culture nedia at the various .
constrretion phaallagen mAatinin thepveund sukfage agwelkas theyhgaling of
secr%iio of type-1V coll agen respectively increase

P Y %‘I'rga,ce_t. 5-fold and 1-fold in conparison with the
control group. On the 20th day, due to the sustained

i nduction effect of the test material, 100 ppm

£y A j Acreases the synthesis and secretion of
??Q§Q?®EE§||agen by 4-fold, and the conbination of

100 ppmsilicon and 33 ppm have an induction effect of

nore than 6 folds. Fromthe results of different
BNdY M aindo 3l cdimC Rfiefopaticlex TRANRN isigrilficarity thd fnedsis and
culture periods, it can be seen that the induction
aseceationoof épithetighgrioesh factodinsesried] hamant epiytisial ¥ells (Fig. 5)
col l agen are obviously directly proportional to the
concentrations of silicon and calciumwthin the

ranges of 19 tested concentrations and conbinations.
Enitheliat grewlh ofastoert iratonenafgée cmain diegutatoni prefeins in the
and cal ci um exhi bjt obvi ous i nductigon effect gn the
Syalifreation ok eaitaelial ceflenand isyprnthesis Andhgeerefian is one of the
epitheljal, cells. The sustained and .gradpal e
iepaan! fgesss ohaciue Ry furb erifislgtfel Epitheiial growth

94561 30 3%l Rnt Bl /8988 Yok B0 ESHBRES of eptntim.
W In&rdab@csr the OsyrtibisEand secretion of epithelial growth factor
facilitates the rapid proliferation of epithelial cells and the rapid healing of
wound surface. In the present test, normal human epithelial cells used in the
experimental groups and the control group are cultured in accordance with the
procedure and conditions as disclosed in Example 4, the differences being that
the synthesis and secretion of epithelial growth factor of the cultured epithelial
cells are quantitatively measured on the 12" day and 20" day during the
culture period. The contents of epithelial growth factor secreted by cells of
these groups into the cell culture media are measured by conventional
immunohistochemical methods with the monoclonal antibody against epithelial
growth factor (commercially obtained from Sigma Inc), and the values are
expressed as fenograms of type-IV collagen secreted by per 10 millions cells
on the 12" day and 20™ day. The test results prove that inorganic element
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Silicon and cal cium m croparticles induce
significantly the synthesis and secretion of
epithelial growh factor in normal human epitheli al
cells (Fig. 5 Epithelial growh factor is one of the
mai n regul atory proteins in the proliferation of

ajliconeéxhbits sigraficamt cactivity of mdecing the dyathasid and detretion of
one of the inportant indexes of activity of nornal

lepithelialpgrovahi factore As scorfiparedeta e gontrohgrdupctam the 12" day
pl ays an inportant role in the healing of wound

Mmsc@eoﬁu etpesiody 100 ppre silicarerasuitsfintabout yhbieldi increase,

and secretion of epithelial gromh factor facilitates

@ PRHPM gl 10 epat silron RIsspraswdtsiinisignilicant dnereares; 33 ppm

ﬁ;@f e8! ng@gfﬁpﬂ&o L‘fg;}dfcici||p€r%§§g:jglnghiﬁgéfnswegélcfuﬁtresults in
vioé%?r%i%‘%sg%?ﬁ%lﬁ%ﬂﬁ@%%%ﬁ&v‘g 84S $158n anc

f
T AP i oot o TR SR e shown
Fqgt 8 thef s}rﬁﬁeé‘tg |dnidr Sbrefor Bﬁ 'tHéag%t‘f%'a'I %r M, factor OIrespectively

ntitative measured on f

dlh'ér‘eage'bb% 5-Gfé3|IHt 9'5=foREhhE -5 le& if 6 BF|§oertﬁFthé t?b%htr@l group.
growth factor secreted by cells of hese groups int

tOne tivee R0 elalytduringrihei cultare pered urdtdbthe cRYAREd ‘iﬁtﬁ]ctlon effect
i mmunohi st ochem cal nethods with the nonocl onal

aftthe delst mgteriad,t 1@pppimesilicdn inpreades thecsymthesis and secretion of
(commercially obtained from Sigma Inc), and the val ues

dhe epihelial gsewthafactasiyprienfoldfand/the- qommnaumgemoo ppm silicon
secreted by per 10 mllions cells on the 12th da?/ and
Ahch 33 52l C“Fﬁle ppaY fesuisuin: an dndnationhaffectref; geani 8-fold. From the
el e silic hi biits sj nlflcatactlwtyof

TRRWE 195 DReOKHRenEEh <SRN caraPRaNoRs Oleghamihl gbmponents

SR SR e Ao B Bt o e
%B/'n'trfé%[}s _Elﬁé %Er%tloﬂ oe?l?ﬁéjb thelidl g#ﬁgfhr\“éﬁfo?%gm;@BF%r%BortionaI to

|conaso re SIg

'tﬁér@@}ﬁ,‘:‘eﬁtraaénﬂﬁf‘ sﬁé’ér?'% Eﬁﬁrﬁﬁswltﬁ‘maﬁ'@”raﬂ%e% fof!fle tested

increase, and 16 ppmcalciumresults 1n obv
ld@hb@ﬁﬁﬁﬁor% aM@'domlWiQtrbﬁsh IHrus! s i deph@lidted tRaEMESInorganic

silicon and

elements silicon and calcium exhibit obvious induction effect on the synthesis
and secretion of the epithelial growth factor in epithelial cells. Especially, the
great increase of the synthesis and secretion of the epithelial growth factor
induced by the test materials during the early culture period significantly
enhances the proliferation and amplification of the epithelial cells at the early
stage of the healing of wounded epithelium, and vastly promotes the healing of

wound surface.
EXAMPLE 6

Clinical case of using a novel dressing material of silicon and calcium
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cal cium are added into the nedia at the various
concentrations as shown in Fig. 5 the synthesis and
secretion of the epithelial growh factor respectively
increase by 6.5-fold, 3.5-fold and 2.5-fold in
conparison with the control group. On the 20th day

Mhictdpsariidles §aH prohotingthe fapid Uit dlifig [t ot RrfR@ on human skin

i nduction effect of "the test matérial, 100 ppm
silicon increases the synthesis and secretion of the
epithelial growh factor by one fold, and the
CldvebipnegerinexdmplO illuypninatdsi then clinicd! ¥fectlafi the ppeuel dressing
results in an induction effect of near 3-fold. From
trhateriabofll the eilicomeangt cajciumi tiicrapafticiesnionc prdyating dhe rapid
of chem cal conponents during different culture )
mealing of waungastirfasesee humaatskin J henpatiant isa d6ryear ald girl, who
t he s’yint hesi s and s?cr,eti on of the epithelial growh
finjsres hee| Kr@ﬁwpe@ Qﬂcb‘%ﬂ peanaswpmMing poebdherggiusiendad an
of sil.icon ,and_calciumw.thin the ranges,of ,the tested .
053 G ABRU 31X C-SRUATS ASTHITIEEHANT foaQTEd he dee layer of dermis
s [ ' I i 1 C
SPRBEHDBS bt T o OBH A o€ LB i WL B Bt v
1 -
SHERGRaIEY (BREEA SFHY e LRI BRLIR ligRertfp sitoon anc

i DL . ' et.i .
DTRG0 U VR ec i S84 gz covores

TRéRIIn2| Aftetus 8 NburS Sfr@Ar fhe Grehindést, RS iddidates from the wound
significantly enhances the proliferation and

aupfacki ceimplatelyf disappeardd)eho adecoridasy dhfectien eacdurred on the
stage of the healing of wounded epithelium and vastly
pvaund eurfabe, arcinmos) affthewsount surface sverexoaviered evith epithelial
Cinical case of using a novel dressing material of .
gellsc Hftendadays ef treatmentyithe weandi surtacer was roshpletasyrepaired,
t he rapi d healing of wound surface on human skin 0 0
A e skin SE’SE%‘P&)I“@S flaty Bxsapl for: & sneall amaunt gft residugd heme
the nqgvel  dressing .material of the silicon and .
xsPiionplooar ST LB rofiusib: AL peaEinata caies pyigater 4
e R4 R5RnE BpWER e toling HiraB2 W borhBletely healed, the
retained heme substantively disappeared, and there was no notable
pigmentation and no scar. Fig. 6 showed photographs of wound surface at
different time points after the treatment with the novel dressing material
powder of the present invention, with magnified photographs shown in the right
column. The present example proves that the wound repairing capability of the
novel dressing material of the present invention is very significant. When the
wound surface is treated with a conventional dressing material, the exudates
on the wound surface will last for more than 3 days, and more than 10 days will
be needed for the wound surface to be covered with epithelia. Moreover, it is
difficult to control the bacterial infection with a conventional dressing material,
and the infection may further delay the repair of wound surface. However, the
period for the wound surface to be healed will be shortened at least by half
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injured her left knee when falling near a sw nmm ng

pool. The contusion had an area of about 3 x 6 square
centineter and reached the deep |l ayer of derms wth

obvi ous exudates on the wound surface. After being

hurt, the patient was immediately treated by spraying
tWwhendhel drdssingi mgterial ef ithé présédteingehiie? s 8Rthloyed. Since the
cal cium m croparticles on the wound surface, w t¥1 a

sdelay | ofz the geounel surfacechedlingr Bothe Maiar fattorh atvich fcagses the
the treatnment, the exudates fromthe wound surface
cforpationof saak aftercthectiound sudace tiealing, rthe atavehdressing material
occurred on the wound surface, and nost of the wound
s@rtﬂsdgeﬁewema@oww% qan agcelerate the wesindssurfaechealing could

days .of treatnent, the woupd surface was conpleted
réﬁ.ﬁtwsa, prexapt ingdorpation of serrafipidhe waundsurfane healing.
smal | amount of residual hene caused by bl ood oozing
in the contusion. A reexam nation carried out after 4

t : e nd surface S
SE oy MR EBroRll AYRIER i hE RN BRI GO &S same way
' vdi I ' ation
S EAREAY digBse i oMb vabdHibil dhd SRR
surface at different tinme points after the treatnent
Wi th the novel dressing material powder of the
PBiaserthei presont iWentior maRBBI diteed W%d&]ﬂt@d"b%séa%fmtmé‘ above
the right colum. The present exanple proves that the
vieaokingspthierpregextipudntiort garobe icaeriediowehotdn &% sathe way as the
material of the present invention is very significant.
\eRecifichdesaription. Allrthase viasiatiors falt! into tthe sscopevasidefined in the
dressing material, the exudates on the wound surface
wending&leims; nore than 3 days, and nmore than 10 days
will be needed for the wound surface to be covered
with epithelia. Mreover, it is difficult to control

t
e P Bntprthe ol B Hic, oo Rl RS nGReeing) Raten®s,  patent
i Lo h iod f h
s BURRE B Gon) Y s b PSS bl are
refdirdd tozﬁere%ﬁglréf%‘?eﬁe‘?s' ng material of the present

invention Is e oye ince the delay of the wound
surface healing is the main factor which causes the
formati on of scar after the wound surface healing, the
novel dressing materi al
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of the present invention that can accel erate the wound
surface healing could effectively prevent the

formati on of scar after the wound surface healing. 0 a

It is obvious that the present invention can be

carried out not in the sane way as specifically
dRefdresess:i n t he above contents and exanpl es. Since

the present invention may be altered or adapted based

on the above teachings, the present invention can be
carried out not in the same way as the specific

desdri gehew L, Kinth JBe d4tto Al-) aBrunedter BM. (18056) Swbstatupe surface
as defined in the ending clains. The entire contents

of &wogrﬂehbaﬂef&:%&lfwﬁpe(amrwla@sﬁw@m@m mRNAtlevel mMRNA
appl tions, journals, |aboratory manyal s

ot héi’a%g]&fuﬁ@ﬁ ion,aRd gssegibly gny BU'Wéf‘ef'WOBJﬁStS Journal of Cell
ref erences. 1@8 ES ces: SO0 1. Chou L, Firth JD,

Ui t £F'SPCEY; R f (1995) Substratum surface

%?(Ej?%ﬁé@?%‘#‘ FfG0 e VR TR PR @?SEEEFFSRS: g fitanium on
aor IRRSEritonal Briat PRO-IAYCABBAA regltioRRor fbroffBilin i human
-J, f.Bfom@étbeJd;Mqa(éﬁ@i@)necd‘néawéte%lsmé@éurem ?rzos -217.

transcriptional and post-transcriptional regulation of

f i bBoneChaoun L, FiRkoD) Uftiobvah ! Brehette JOM! m@bg@f Effects of titanium
Bi onedi cal I\/aterl al s Research. 31:209-217

Fi r sbbsteatui t ad VgrobveBr woefate RYogrd9s) oref ﬁ%@él&)mét’emase-z
titanium substratum and grooved surface topography on

met &xptessiat ini human fibrobdagts edmirpal ofrBiboealical Materials Research.
fibrobl asts. Journal of Bionedical Mterials Research.
39: 4941445

4. Chou L, Marek B, Wagner WR. (1999) Effects of hydroxyapatite
coating crystallinity on biosolubility, cell attachment efficiency, and
proliferation in vitro. Biomaterials. 20:977-985.
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claimed is: 0 0 1. Adressing material for treating or

all eviating diseases or conditions of an individual

in fdeedA dreqmmgrmategaltfbetrpaMQ pealieviating diseases or conditions of
differentiation of epithelial cells, wherein said

dr eS8i inglividualr !nane@dn?fr passoting fthe amiehferaiwlnl or differentiation of
effectjve ampunt of inorganic elenents silicon and/or

cal EPithelal IBpYherein &3id dragsing matartahgpmprises a therapeutically
phar ﬁac ut| cal I accgpt able carr and/ qr  exci pi ent.

2.

ter PLI INIOBPIGI NG Ieﬂ?ﬁ’ﬁ?al sfiicon \aedigrm calcium

if"eﬁ%ﬁ 0233'4% AL Rh B BRRhS ke fanint Greabiane oarrer andior

dre%ﬁbﬁ%df‘it erial according to claim1, wherein said
silicohand/or calciummicroparticles are present in
the formof single elenent mcroparticles or
conposite el ements mcroparticles. 4. A dressing

mat @ri A dreesingl ﬁ&té@alclaéwd g Woegiging $2awherein sa‘d dressing
m croparticles are soluble. A dressi'ng materi

accaovaterigl t comprises 1bottheirrirganiel Oblémehm)aéﬂlb@h esand calcium
have a dianeter of from 100 nmto 100 pm 6.

dr epucnogpanticdies.i al according to claim1, V\,herel n said
inorganic elenent silicon is selected from any
silicon-contai ning conpound such as
3. Adressing material according to claim 1, wherein said silicon and/or
calcium microparticles are present in the form of single element

microparticles or composite elements microparticles.

4. A dressing material according to claim 1, wherein said microparticles

are soluble.

5. A dressing material according to claim 1, wherein said microparticles

have a diameter of from 100 nm to 100 ym.

6. A dressing material according to claim 1, wherein said inorganic
element silicon is selected from any silicon-containing compound such as

SiO2, NaAISiO,, KAISIO, etc., or any combination thereof.

7. A dressing material according to claim 1, wherein on the basis of
relative stoichiometric percentage, the content of silicon is 0-100%, and the
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SiA2, NaAlSSIQ2 KAISIO etc., or any conbination

thereof. 7. A dressing material according to claim1,
wherein on the basis of relative stoichionetric
percentage, the content of silicon is 0-100% and the

25 content of calciumis 0-100% O 40 8. A dressing

mat egritéht efceicidhinig 0-900%ai m 1, wherein said i norganic

el enent calciumis present in the form of any

cal ci um cont ai ni ng conpound such as CaOQ, CaS(4,

CaPOM4, CaCl 2 etc., or any conbination thereof. 9. A

dr e8si Ag dnessing ahateciabraticogding tol @iaiml 1, wileereim swid dnorganic
dressing mmterial further conprises antibiotics,

con&lerand galciurgps peasean insthederm of oy salciup-centaining compound

factors bej apabl f. pronoting the proliferation
of e4fh mﬁag?q 6%@6& (saé%héag?z&}m. 268nY cempipation thereof.
epithelial growh factor, or any conbi nation

thereof,. 10. A dressing material according to claim

Lo AN AR oBL, b ok " GFRla h resein
T s 50 A ks, ORI BS i g s,

0; ?ﬁbﬂwérq‘aéﬁaré‘%‘?nd %aPQBI%_”B’F srldgﬁaxfge&?é rd?ffev‘&ﬁ@hiclﬁg?pithelial

0 e wound surface of skin. dressing mater

accesl, soch %sfdoﬂbgéﬂs anbRr&ipithe Ralgrewee fReSr, BF any combination
conditions are selected fromthe group consisted of

I nciheesbfiyounds, contusi ons, burns, scalds, chem cal
burns, bedsores, various ulcers on the surface of
skin, and the like. 13. A dressing material according
toclaiml, wherein said indjvidual is an animal, in
par 10c i gressinginmmaterigh aceaacdings tayrclaipe 1, cwherein sajdsdressing
pi g, .sheep, rodent, goat, dog, cat, rabbit),
pr eMatenialys Rras@nin thedormaf REwderopipiment @ rateht s
silicon and/or calciumin the manufacture of
11. A dressing material according to claim 1, wherein said dressing
material is a dressing material for the wound surface of skin to be used to

promote the repair or healing of the wound surface of skin.

12. A dressing material according to claim 1, wherein said diseases or
conditions are selected from the group consisted of incised wounds,
contusions, burns, scalds, chemical burns, bedsores, various ulcers on the

surface of skin, and the like.

13. Adressing material according to claim 1, wherein said individual is an
animal, in particular a mammalian (such as an ape, cattle, horse, pig,

sheep, rodent, goat, dog, cat, rabbit), preferably a human.

14. Use of inorganic elements silicon and/or calcium in the manufacture of
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26 a dressing material for treating or alleviating

di seases or conditions of an individual in need of
pronoting the proliferation or differentiation of
epithelial cells. i 0 15. Use according to claim 14,
wherein said dressing material is used as a surface

C0aj idnésdiRy Phatetial firitraingedr aiRsvidtihgoGisbEBes 6F @Bnditions of an
vivo. 16. e according to claim15,” said devices to

be individudleih ineed \of promotirigal thet erdlifefationcor adiffesentiation of
artery. 17. Use according to claim 14, wherein said

di sepithediabceltsondi ti ons are selected fromthe group

consi sted of incised wounds, contusions, burns,

scal ds, chem cal burns, bedsores, various ulcers on

the surface of skin, and the Iike. 18. Use according

t o t9.alUperaccorghingde elaimi . iwharginsaid dressing materialdpHsed as a

and/ or. cal ci um are croparti ¢l es having a dj aneter of
f r oHriaRe FRAtNG layer I‘g?pYﬁ” .é%'??ét tﬁg@ B‘Pg'ﬁf‘ iRt he

proliferation of epithelial cells in vitro, wherein
sai d nethod conprises applying a proliferation

o 16 148, B8RYRIPlo, i S5T B 6 i,y o i

acc ' j rein the final concentration
of R%??li%g%rﬁ]@ifé ??r?rr}%% ?@Q@OO ppm 21. A nethod

according to claim 19, wherein the final concentration
of calciumis from1l to 33 ppm 27 22. A nethod

accor diUxe hecardirigmol Blaimhed ewhersin Gald disepees iorl eshditions are
have a dianmeter of from 100 nmto 100 pm
selected from the group consisted of incised wounds, contusions, burns,
scalds, chemical burns, bedsores, various ulcers on the surface of skin,

and the like.

18. Use according to claim 14, wherein said inorganic elements silicon
and/or calcium are microparticles having a diameter of from 100 nm to 100

pm.
19. A method of promoting the proliferation of epithelial cells in vitro,
wherein said method comprises applying a proliferation effective amount of

silicon and/or calcium microparticles to said epithelial celis.

20. A method according to claim 19, wherein the final concentration of

silicon is from 1 to 100 ppm.

21. A method according to claim 19, wherein the final concentration of

calcium is from 1 to 33 ppm.
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23. A nethod according to claim 19, wherein said
inorganic elenents silicon and/or calciumis any
silicon-containing and/ or cal ci umcontaining conpound
such as Si 2, NaAl Si @2, KAISiQ2, CaO, CaSHAr
CaPO4, CaC etc., or any conbination thereof. 28,

22. A method according to claim 19, wherein said microparticles have a

diameter of from 100 nm to 100 ym.

23. A method according to claim 19, wherein said inorganic elements
silicon and/or calcium is any silicon-containing and/or calcium-containing
compound such as SiO;, NaAISiO,, KAISiIO,, CaO, CaSQ,4, CaPO,, CaCl,

etc., or any combination thereof.
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