Novel dressing materials for the rapid repair of wound surface of skin
FI ELD OF THE | NVENTI ON The present invention relates to a novel dressing
material for pronmoting the proliferation of epithelial cells, to use of

i norganic elenment(s) silicon and/or calciumin the preparation of such a
dressing material, and to a nmethod of pronmoting the proliferation of

epithelial cells i ép, il Tt y?lfall e?b f ous wounds of
skin on the hunman tr)':)l y sf}?? ace e ?(%ﬁﬂ?ls??rﬁdl |gn iIJn wlygﬁy occurring

inthe daily life, and usually include incised wunds, contusions, burns,
chemical burns, and the |ike. WRURS suréage of skddind healing, the nore
difficult will scars disappear after wounds healing. As to |large and
chroni c wound surface of skin such as bedsores and various skin ulcers of
patients suffering diabetes, the rapid repair and growh of epithelia are

particul arl yFIEEBdgﬁ-TIJTEWﬂ%’ENﬂ@r\Pp“ mal treatnent of various skin wounds is
to control secondary bacterial Infection and to pronote rapid wound

healing. In the prior art, various antibacterial ointnents, creans or
powders are wi dely used as dressings for external use on human body

surface. HoWEnepresdntdheerition RIREIOLE ndNE Qié%%irfg RS FAIfBP prafmoliRg ehe
control secondary bacterial infection, and will "usually not exhibit

bi ol ogi cal asroliferatiordlof apitheRdlycélRduei vt bhendragahid elehmmt(s)odilici bheldral
cells at the wound surface to result in the rapid healing of the wound

surface. US ¢aitiant irbthd prédratios df sieh a dregsingl matewiadl amditaewigthod of
formul ati on containing hyaluronic acid for controlling the inflammuatory
reaction at proenatmgritiesurolifecatioof ofsdépithelibiScdttstiantrd, 190, 917 and US Pat ent
5,290,762 discloses the anti-inflamatory effects of serine protease
inhibitors, and said inhibitors are incorporated into a topical wound

t herapeutic formul ation for
BACKGROUND ART OF THE INVENTION

Various wounds of skin on the human body surface are common conditions
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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inhibiting the inflammatory reaction at wound surface in US Patent

6, 262, 020. However, all of the topical fornulations disclosed in these
patents do not possess the function of actively inducing and pronoting the
rapid growh of epithelia at the wound surface. US Patent 5,604, 200

di scl oses a topical wound dressing conprising plasma fibronectin. However,

o though (hL 3 RS R bt IROeRbaL o BTV Ba A0 202, P
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genetic engi iﬂﬁgaﬁtbf% a?ﬁ?ﬁéé@oitrﬂgﬁi inida 'Fépg&%'l'\kvouﬁ@.tth@f]%ﬁiﬁ @Bﬁiyﬁit@ﬁi !

activity sim 0 nat ura roterns in

addi tion, bgﬁﬁi&&ﬁ;@ ¥ M;’flﬁlnrﬁé't@r;sy«ﬁ/cgéﬁia%%tmooéﬁjf&% manswtghggg%gho 00

sterilized readi 'y cause ersensitivity 1 n human

stability of HbliRver CAlRioh thantopri RrhElalBhS L AIEskd I aRe Y@ AateitsShb Ut Ons.

such as during production, storage, transportation, distribution and

clinics. Henggssesshthel figation ofdiiveR iALAGINGaAnd pAsrhbl I@ﬁ@tré'?i!ﬂsgl%‘ﬁvtﬁ_cdf! ve
ingredients in a conmmon topical fornmulation is |lack of practical utility

clinically. dpitseliacktehewtuntedurfacel 8 Paieny 5804200 distlozies!p@pical wouali | ity
and being capable of inducing the proliferation of epithelial cells and the

wound heal i ndreasing doaprisingaiplasnoz fibrenedtin. tHewsvert althbught thiSRbENeStINVARY
OF THE | NVENTI ON The present invention is based on the inventor's long-term

and i n- dept hcoulds theorétisally opramectel thye mghasioopot duntaroloediscdn that practitalhavi ng
activities of initiatively inducing the proliferation of epithelial cells,
el i m nating applicationt ifdhe fibrordctinaisdexdactec fronmphomani pigsmiae theysodrdeewllli ng of
wound on human skin, and directly ]

be limited and the plasma fibronectin will be too expensive to be used clinically,

and if the fibronectin is obtained via genetic engineering process in vitro, it will

not process a biological activity similar to that of the natural proteins in human

body. In addition, both the natural and synthesized proteins can hardly be

sterilized and may readily cause hypersensitivity in human body, and the

stability 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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based on the inventor's pioneer dlscovery In the conventional concepts, al
inorganic elenent materials are "inert", i.e., inorganic elenent materials
do not possess the inducing activity of stinmulating the growh of

bi ol ogi cal cells. The inventor's pioneer discovery indicates that sone

i norganic elenent material s can also be used as chemical signals to

Coner et ZF'y,y THLENEL o an LS B r@e'q hegir Ssuf Pai ik SR Baistiy o
el enent s Bdls‘r%g’um ﬂge(?‘ﬁ{g%'f% s&;‘%(gl ol ogi cal activity of

initiatively eralon ifferentiation and mgration of
human epithelial cells, can cont rol pH at wound surface by neutralization
to prevent inflammation, and have better performance in inducing the

heal i ng of gﬂi t{hﬁ drﬁ)en‘ﬁBHgldccf’rﬁ’fédt@ Al b ?g?‘énlé‘%lérﬂ@nt Affe §réfeb*?rfetr?r|é'

i nfection. one han resent nvention provides a dressin

mat erial forjnot aﬁﬁﬁh%&{t AhicPidl dc,aa ??t Eb%ﬁﬁe%d?&ﬁg'aﬂlﬁﬂso é‘tlrﬂﬁﬁgnﬁf

prom)tlngthe ation an entl ation i thell a

wher ei n sai dhdroRti8f bihdgicaldellsonpri ses an effective anmount of
m croparticles of inorganic element silicon and/or calciumand optionally

phar maceutically acceptable carriers and/or excipients. Such a dressing
material can actively induce the proliferation of epithelial cells and

pronote the Thei dvbrtrisngicfeenodisdovdém irdicatésethabassmet drgasiseslenientent i on
further relates to the use of inorganic elenent silicon and/or calciumin

t he prepar at materidls aadr alseibe used aas eherhimal signade togetactisélyestinatilategaddseases
or conditions in need of pronmoting the 3 proliferation or differentiation
of epithel i ateguddtedhe Growth gnd diftergntiationtofiaellent i on provi des a net hod of
pronoting the proliferation

Concretely, the inventor discovers that microparticles of the inorganic elements

silicon and/or calcium have the biological activity of initiatively inducing the

proliferation, differentiation and migration of human epithelial cells, ean control

pH at wound surface by neutralization to prevent inflammation, and have better

performance in inducing the healing of epithelial wound and in preventing the

secondary bacterial infection.

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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of epithelial cells in vitro, conprising applying an effective anmount of
silicon and/or calciummcroparticles to said cells. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a scanning electron mcrograph of a dressing materi al
conprising silicon/calciummcroparticles. Fig. 2 is a photograph of
cultured normal human epithelial cells under the induction of

siIicon/caIC| mcro icles,. Fig. i,ndi cates the effects of

si i con/ cal &r Fﬁ@f‘éﬁéﬁf@a"ﬁéf'@? OESHﬁ??{@?PS > thereof at different
concentrations on pronoting the proliferation of normal human epithelial
cells, wherein Fig. 3a shows the proliferation folds of epithelial cells

o o1 rorati sinaft s BesERt i FEEEs snetiod O roritind U profierR the
i cropar t1 14 RRRepldin Gt FRARKSI, BRI Eh s RictRe Ao o Shgh

i nduci ng thear‘%?/&téﬁmglbﬁw mgﬁgﬁkﬁg Rshd ce@}é’pe IV collagen in normal human
g. 4a

epi thel i al erel shows t | evel of type-1V collagen in
epithelial cells exposed to silicon and calcium elenents for 12 days, and
Fig. 4b shows the level of type-1V collagen in epithelia exposed to silicon

and cal ci umgRarFEPESERIPRONBSTHE DRAWVINGScates the effects of
silicon/calciummcroparticles or conbination 4 thereof at different

concentrations on inducing the synthesis and secretion of epithelial growh
factor in normal human epithelial cells, wherein Fig. 5a shows the |evel of

epi thelial ?V\Mhlsf acdcanning efictroal m&irogﬁdplhsoﬁap@%dlrfgomatémaiocmmpnbmgal cium
elements for 12 days, and Fig. 5b shows the |evel of epithelial growh

factor in epsilidoai/caltivoehlicropartictesd to silicon and cal cium el enents for 20
days.
Fig. 2 is a photograph of cultured normal human epithelial cells under the

induction of silicon/calcium microparticles.

Fig. 3 indicates 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 folds 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-IV 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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Fig. 6 is a photograph of the course of treatment using silicon/calcium

m croparticles dressing naterials in a clinical case. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS I n one enbodi nent, the present invention
provi des a dressing material for treating or alleviating diseases or
conditions in need of pronoting the proliferation or differentiation of

arount of 1 novisanet CBekEeohgsrtaBRns 38 BRuEhk e ST S SR TaTelSTRL
opti onal Iy RARKBREEHbIARHAlo AR FRAAPh AR A RS e RIE P29 Shodd t e

dressing ma present 1 nvention, e contents o nor gani ¢
el ement sili aalici IC Il ShiBs, (i 1 d r
adj ust ed, sg}gﬁqué‘%fg%?'g{%l%‘ ?(F)BO () f;r)re elbaﬁigé#'gg%e%ég%ggé%%@@ e?rr'é)or its
wei ght wi t hidgydibe dleiremsfor! 12 &%,@nﬁsﬁigﬂgb%bﬁﬁ'tgb 18¥eltdiepgrheisNgrowth

invention, said inorganic el enent sili cou e I n any inorgahic

substance f GadloriifEpieeIR cE eRSHEY © sHicdh and\edicRintélertiéhs f@izzgfda%y

conbi nati on thereof; and said inorganic elenent calciumcould be in any
i norgani ¢ substance form including for exanple CaO  CaS®4, CaPXi CaCl2 or
in any conbination thereof. For the first tine, the inventor proves and uses

the inorganifigeleerend plrdtograph’ of ahet bourse of aheatient @ﬁn’ﬁoﬁiﬁﬁén/&m’cidnﬁdmi ng
the proliferation and 5 J< differentiation of human epithelial cells. The
exper i ment al mitadpartitlesaressing materiaintaheinicdl casél s as set forth in the
figures prove that the silicon added in 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 tEpre- |V coll ager'lé.see Fig. 4, and
t he synt hesiBEgﬁﬂ-EB&%SCBﬂPB@M@E heE BREFERRED EMBODIMENTS

In one embodiment, the present invention provides a dressing material for
treating or alleviating diseases or conditions in need of promoting the
proliferation or differentiation of epithelial cells, wherein said dressing material
comprises an effective amount of inorganic element silicon and/or calcium
microparticles and optionally pharmaceutically acceptable carriers and/or
excipients. In the dressing material of the present invention, 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,,
NaAISiO;, KAISIO; or any combination thereof; and said inorganic element
calcium could be in any inorganic substance form, including for example CaO,

CaS0Qg4, CaPO4, 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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grow h factor (see Fig. 5), which are key biol ogical indexes of the
proliferation and differentiation of epithelial cells. Hence, in the
present invention, the inorganic elenment "silicon" is the main chem cal
substance for inducing the proliferation and differentiation of hunman
epithelial cells. For the first tine, the inventor further proves and uses

R I T AT T
e BB DU Shod oo 1 R Ao
gxihi tﬁle]t isa: néu%i' ngI a%:lfll v: t¥ é(yiq 26* Op@g}n %‘? pir or"}gt |(n'g f‘?@é} Er tﬁr:c @r'gg??ln of

cgl | agen( segﬁéil%.rét%?‘,e ogneg) Itth Eiéals%%ﬁéés%gs hﬁd%?@?e?ﬁh%‘? %{‘)@tﬁ%ﬁ@ﬁ] Ogr owt h
and i 11 or o PalY otoBBRNIRLETy 2P P AN GRlnd oy BHE s B0relOR OF BRI "

the i nor ganjrewd e4ERSt g‘é%afig! gyriwhish apé ke%i@é%iiefaﬁhaeke%f fifd bfg@feﬁraﬁaﬁ cal

substance for inducing the“proliferation’ and ferentiation uman

epi thelial cgd slifidrBnfidtforiio?SepitheliBRcend.aHeRte | i tRE S5@8EN1 MiRIMtIAN thé he

i norganic elenments silicon and cal ciumcan be used al one or in conbination.

For the firshofdatic eldrent MilRBINOris RheWRSInt Ssdmicae sabdianicenfopfindwding URei n
cell culture nedia containing silicon can increase the proliferation of

epi thel i al qubliferdti@eand giffetentiativn oflyurhbeepithelial cetisr eti on of type-1V
col l agen(see Fig. 4), and the synthesis and secretion of epithelial growh
factor (see Fig. 5) for 6-7 folds, 6 denonstrating a significant
synergistic inducing effect. In the present invention, unless otherw se
st at ed, silikemthealficstutimel dheringertan fulkerupeavesl and wses imtuganichelement
proliferation and differentiation of human epithelj al _ )
“calcium” as a chemical component for inducing the proliferation and
differentiation of human epithelial cells and for neutralizing the acid products
generated on the wound surface of skin. According to the experimental data
shown in Fig. 3, Fig. 4 and Fig. 5 (see below), it is proven that the calcium
added in the cell culture media exhibits inducing activity (1-2 fold) of promoting
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), 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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cells, so as to induce the new bone formation actively and effectively.
Thus, unless otherw se stated, silicon and cal cium el enents can be used in
conbination in the present invention to forman "el enment conbi nati on havi ng
effective biological induction activity", wherein the atom c proportions of
said elements in the conbination are: silicon fromO to 100% and cal ci um
from 100 t 0 : i i : ment conbi nation of
subst ances aﬁg‘\#ﬁgagéggc {;@gg%iﬁto%y@\gé?@gq'@ﬁ‘ﬁghgﬁ e()'ﬁé(g']‘fect " with optinal

i nducing activity contains silicon from50 to 100% and calciumfromO to
50% in percentage of atomc weight. For the first tine, the inventor

further proypthd hrisenfmvehfiom Lirlléss fhenfisBattateBNsiRton dhRiIUM drflentd cdn 9- 4
and Fig. 5, the exhibited biological induction effect Is directly

propor ti onabetdedfoR S Ritfucathe pFolfératiohidredifentiatich Wihuam epithelighxi mum
bi ol ogi cal induction effect is achieved at the saturation physiological

concentrat i eglis,®o & td inoNICE 1RE nerrdortbreattioh WBt(E anandffectivelyect i vel y.
Thus, in the present invention, the concentrations of the elenents having

bi ol ogi cal induction effect in the dressing material are: for silicon, the
concentration thereof is effective to increase the silicon concentration in
wound surf dbheist uakass dthetwipprstated]8ilicoprandavalcium eterhentsntart be used in
concentration thereof 1is effective to increase the calciumconcentration in
wound sur f acembisation tnothe present mvastippho fdine andietementdcarntiimation ihavirge
present invention represents an animal, in particular a mammalian (such as
an ape, cat teffective bidogisayinduntien activitienwhegeintthe atoonig pregartionsiiohisajd
preferably human. The silicon and cal cium m croparticles in the biol ogical
active mat elemnestsinge combiirationnare; siigen fromeq te dA0%, rAndcaleimfromhtd: t wo
el ements, a conbi nation of . . o

to 0%. In the present invention, the “element combination of substances

having effective biological induction effect” with optimal inducing activity

contains silicon from 50 to 100%, and calcium from 0 to 50%, in percentage of

atomic weight.

For the first time, the inventor further proves that, according 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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the mcroparticles of these two el enents, or conposite mcroparticles
obtained by mxing these two elenents and drying and mlling the resultant
m xture via conventional physical or chemical procedures. Fig. 1 is a
scanning electron mcrograph of a dressing material conprising
silicon/calciummcroparticles. In the present invention, the atomc ratio
of the m xed,m crop i.cles tainin one of these two el enents or of

t hese two eﬁ%ﬁ%ﬁ?g'%hgghgﬁggﬁgﬂgﬁpgh’ icroparticles is not critical for

achi eving the object of the present invention, because all atomc ratios or
wei ght ratios of these two elenents are within the range of exhibiting

effective i gﬁﬁ%pig&%\fggéé‘%lcigﬁfchi%rﬁgaﬂiciéseihetﬂ‘éeoi Rofal ga'c'ti\?é mdteriééar g¥e! of

i nducting a I'nat1 ons con ning 1 norganic el ement

silicon as byg|Qg rﬁﬁ!robékﬂ&l%%%n?@ﬁﬁg SHe? Pth%eitWoCé}EP\ierr‘n?é,iéJEOﬁ‘YbFn*étiohQﬂ[}gani c

el ement cal clumas synergistic ac e substance In any atomc or welgnht

ratio can behusfr@sarities o tivéde l%ibtél’éﬁweﬁﬂé%'ﬁr%drﬁbéé?rlﬁerﬁgﬂaﬁar%%%t{cﬂﬁg??i con

mat erial for human 'skin of the present iInvention. aneters o

and cal ci um py &iigiRgthesé GFo @emBAts! AhRdRjing dndl Allingdihet fesBithntomixtseevidi 9.
1), and the dianeters of silicon and calcium mcroparticles are generally

in the rangec@iventionallpRysicaltor dRdmal préwidrires. Bigal1l isa acapalryg eleefofnl ess
than 1000 nm have advantages of inmediately exhibiting the biological

i nducti on ef fnierbgrpdoft & drevsingomaténial icomprisirigasiticon/talciune Inhisroparticies d
surface of skin, while |large mcroparticles (greater than 1000 nm and | ess
than 100 pm bring about slow and | ong-term biol ogi cal induction effect by
gradual |y dissolving and releasing after the mcroparticles contact wth
cel I s or woulnthewpresenrt inventiam theratomictratio of thieumixedfmicaopartialed contdinings
m croparticles can not only bring about inmrediate induction effect to
epithelial oeelef thesehdwaoelamentst acof theseatwo elemeands rint the mospdsieat i on
and
microparticles is not critical for achieving the object of the present invention,
because all atomic ratios or weight ratios of these two elements are within the
range of exhibiting effective induction effect, and the difference merely lies in
the level of inducting activity. Hence, all combinations containing inorganic
element silicon as biological inducing agent alone or in combination with
inorganic element calcium as synergistic active substance in any atomic or
weight ratio can be used as biological active agents in the wound 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
microparticles are generally in the range of from 100 nm to 100 pm, 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

8



differentiation of the epithelial cells ensuring the sustained induction
effect of dressing material on the wound surface. It should be noted that
the size of mcroparticles in the present invention is nmerely associ ated
with the time for bringing about the induction effect and the tinme for
sustaining the induction effect, and does not directly change the

! o2, TR o oA S Sty i
cal clum i oranr thelfe SRARD® SgRaY il b el Y GG, o
cal ciumm Cr&ﬁfféféﬂti‘é!tiSﬁ d?rtﬁeiébitfwgﬁalrfél@ee urifnﬁotg’rb] tAAed ifdd A3 nPSedt bt e

pr esent i nvention, I norgani c ‘elenents sSili1cCo calcrumare determned to

be bi ol ogi cajfedsifgt ndterfd SEMES wirRabsGridle. INIHEUIB%DE Rdted tivdt her §bb
gﬁd re % -

differentiation al pair o uman skin tissue, which is a break-through
in the fiel dypdropaficRE medheBre8Ehelnvehfiof k& nidrefr ?ﬁdoiatéd R{ile the? BhePfo

extracted exogenous col | agens, epithelial growh factors or various adhesive

proteins arepgeging HHRA the iRAVEicEHE Ard ithelsipid oy Sldtaming e indiRYioRave
some shortcom ngsS, such as |less safety, inferior stability of biological

activity andefféitgandodbes aid diretipadttingebthel ilodicalbinduetion alctieigiofeei ng or
clinically. According to the experinental data in Fig. 3, Fig. 4 and Fig.
5, as well asilittwcakiumi materizhsas défihedran thki presenhdhvembion. iHerfoeg.in6thef t he
present invention, it is firstly proven that inorganic elenments silicon and
cal ci um al onpresent ninvewtidn, ntitel &ilicoan andptalciinbi micvoparéitieg sahi be pf @ngin to
i nduce the epithelial cells and to obviously pronote the rapid healing of
wound sur f acdianfietekiwhiclthpeusits saiid trissepartidegatol beelselubte.s Pasferabin thet i ve
agents in a dressing material for wound surface of human skin has
advant ages ofliasagters/of sitican and galciusamicippagisles aienp theriengeof ftawt 10GA@ can
obvi ously i nizor ?&s)en'%he practical applicability

Hm.

In the present invention, inorganic elements silicon and calcium are
determined to be biologically active elements capable of inducing the
proliferation, differentiation and repair of human skin tissue, which is a
break-through in the field of biological material. In the prior art, synthesized or
extracted exogenous collagens, epithelial growth factors or various adhesive
proteins are considered 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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9 of the dressing material for wounded skin. In the prior art, snmall wounds
of skin surface in daily Iife can be treated with sterilized adhesive

pl asters such as "Bandages". However, these adhesive bandages is used only
to cover wound surface, and have no activity of anti-inflammtion, inducing
the gromh of epithelia or pronoting the rapid healing of wounded skin. In

the prior ar f’”&‘?id?géﬁ%@f}‘%ﬁﬂﬁ%t%“ﬂﬁ%@kﬁ‘t-i cs are also used in dressings

for treatnen woun ut these dressings can nerely control the
secondary bacterial infection at the wound surface, but cannot initiatively
i nduce the rapid growth of epithelial cells at the wound surface to result

in the rapi dpwagnstidiest, siall WHINMRUSYSK RBFaBE iRfaRy Ifd San W irdhtd With

i norganic element silicon and/or calciumin the present 1nvention can be

used in variggflizeanaghssive Nslas@Erd Sueht as oBahgages’l IHOWEGkT! thdde allabsiowi ng
three manners: 1) In formof mcroparticles powder, being directly applied

to the woundbaridtigedcs @sedkonly theoeen vidihd-eorfasé! iapd Ravé heo rctivigpastt i cl es
is as defined in the present invention, i.e., the mcroparticles conprise

various m camtpinflamrnatior oirdaicirign the rgrowth fl epitheliandr qabmotingetherempid, a
conbi nation of the mcroparticles of these two el enents, or conposite
m croparti cl ksalivigt of wedntgd rskin.ng theesmort aw, sihgleeot sorupdsitie \antibicdicd arsi | | i ng
the resultant m xture via conventional physical or chemi cal procedures, in
conbi nat i on alsblusadphairessiegs fardréatmant epwabhded akin, but theseodrgssings @ad/ or
adjuvant. 2) The silicon and/or calciuminorganic elenents can be fornul ated
into oi nt remergly eantralghei secansiane hactarial intgictioart thec woandneafacd, hitsel i ne
as base, which is useful for treating the wound surface of skin. The base
can cannot initiatively induce the rapid growth of epithelial cells at the wound
surface to result in the rapid wound healing. The wound dressing materials
containing inorganic element silicon and/or calcium in the present invention
can be used in various manners, including but not being limited to the following
three manners:
1) In form of microparticles powder, being directly applied to the wound
surface of skin, wherein the composition of the microparticles is as 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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cover the wound surface and also act as a carrier to carry effective agents
such as the biologically active inorganic elenents as nentioned above and

to permit the effective agents to adhere to the wound surface of skin for a
10 long period and to achi eve the optinmal biological effect. The contents of
the biological induction inorganic elements in the ointnent are as defined

N the —presenbnbiyeRd A id aghievd [ GAENIEREICN RbcEThEGAAs SEHE ¢ hat

permts to 1 ncr the si'li1con conc t1on ace ISSUG to 1

ppmto 100 ppﬁb,oﬁ%lﬁﬁ%&i‘&ﬂ‘iﬁ&{g"aﬁﬁdé]@rrfé%@ﬁ'tﬁb%t’n?erﬁ‘éﬁ‘@ a%*b@fm%&ﬁﬁ'lﬁé to

i ncrease the m concentration I n wound surface tissue

ppm 3) A " patgsent inuentisk! Pe"‘@h'é‘@:oﬂb@ﬁt?étitﬁ\ 6P 8iliesn fi Qrs%hachéfj?ébfm!hstd'g the
silicon and/or calciuminorganic mcroparticles as defi ned he present

invention as bjngt&utectie $|W&¢@érﬁ@¥§ﬁm¢%u®@%ﬁm@@”ﬁt3pﬁﬁwm®f
adhesi ve plaster as substrate. The effective biological induction

conponents of gpin, @Al tABConakAiratidon BPEFIBIING iLs@cetHat peimitsdo ddrelsé e  skin
wound dressing are as defined in the present invention above in ternms of

chemi cal speci eslcium epacénteatioraindveaid sefdes tsslicatoet ppm told® ppat.ch-t ype
skin wound dressing can be of any size suitable for various human skin
wounds. The dr 8psiftpatet’eritge ekintwaeumd desssing oaeihiel fonmatated dyussing time many
fields, for exanple, it can be used as coating |layer on the surface of
various devi cesilicés wartd/as caletunh isorganic fricroparticles ps adefined) int thebpresept ant ed
into human body. The dressing nmaterial of the present invention may further
conpri se no or inveption @asybielagicall induction egraponent and speenventioaat gauze iof in
any anount, and no or any conventional topical anesthetic in any anount.

The dressing madbesiye dilagtee @sestufistialient hen effggtive r birlegisahpindsistion her

components of silicon and calcium inorganic elements in the patch-type
skin wound dressing are as defined in the present invention above in terms
of chemical species, proportions and particulate diameters. The patch-type
skin wound dressing can be of any size suitable for various human skin

wounds.

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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factors which are capable of pronoting the proliferation of epithelial
cells, such as collagens, epithelial growh factor and/or human growth
factors, various natural proteins extracted from human body, various
antibiotics and bacteriostatic agents in the form of Chinese traditional
medi cine or Western 11 nedicine, various anti-inflamuatory agents, various

ot racts tnaresEre v aPurRahh ey,  Abe s, (s SRUBIGRAE L Bic: Ton
e it the XARUEpUE sRin MR EIES o u M) S It IR S Y tBRE . Tect

to human epi dihisahetsibhd ofgarElRuRkeEch: 4y EamBRMERN Mbredt! of 0ol ca

i nducti on active substance ressing material causes the dressing
material of the present invention to be obviously superior to those
conventional "Bandages" and antibiotic ointnments w thout biol ogical

i nduction effgrebehsfitst the prIsent invefltién b8 dohipdred 36 théFrioPért li@H:qREuSe
el enents as bi ol ogi cal induction conponents, their biological stability and

safety are opi&iflesh MnduRadiunT micropanizResswith ieguctih efddtaaiiman epitheNdlh
factors in the art; and since the "biological induction active substance”

of the presectlls ay avdin effectivdresmponent oftibictbdical indatomaotiveabulzstande iaci di ¢
exudates fromthe wound surface to forma | ocal environnent facilitating the
growt h of epthehdiessingcabtesiahcdusds theagiessingumdtdréd af tige présent imvegdiondo

el ements being used as active substances in the present invention have
advant ages obe bbvioyslyt superioh tor dhese i canventiond! [‘Bandages” tamds andibiodic

obvi ously superior to any dressing material containing biological proteins
as active subitmebdtsswithoutruologicabindyiction effeeldaithe gior ane duerteithe firsdmisef

i norgani c active substances with broad-spectrumantibiotic in the present

i nventi on caff dngrganioy elgmentsyantbiplegical daduetion, companeints, thefrebialegicain t he

wound surface of skin, ensure the . .
stability and safety are obviously superior to those synthesized collagens or

growth factors in the art; and since the “biological induction active substance”
of the present invention is basic, it can effectively neutralize the acidic
exudates from the wound surface to form a local environment facilitating the
growth of epithelial cells and the rapid wound healing. The inorganic elements
being used as active substances in the present invention have advantages of
being stable in properties and of low cost, thus being obviously 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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i nduction effect of silicon/calciumactive elenments on epithelial cells and
the rapid healing of the skin. In sum the dressing naterial of the present
invention can initiatively induce the proliferation of epithelial cells and
pronote the rapid wound healing (the period being shortened at |east by
hal f). The rapid healing of the wound surface may prevent or reduce the

format | on ofe,aflio LKEI chfiios ki Mo bicel PRGBS TndWkey ol g €551 19

mat eri al of t Inventiron I's sult e'f treat nen vari ous

wound surf agegieffs § 'éhnsg’ (f;)t}{r ex]agnﬁéadfﬁb@te%?éﬂé vaifibli8 GRciBEd Woufdic jGAés bur ns,

bedsores and skin ulcers of patients suffering for exanple diabetes, and
various i nC|fﬁ§-ﬁ_fiﬂ§gr&gﬁtu§i6ﬁ§J’r§cl§§js ihTdiy flifd, lahd thenikesi ons, scalds in daily
e like.

life, and th These novel dressing nmaterials have biol ogical induction
activity, and also have the advantages of stable property, safety, |ow cost
and facility in application, thus can be effectively and w dely used on

vari ous wourTheger havéisdre¥sirRk materigRohag bisloyigarinduttioh aastivitpuans slseh as
i nci sed wounds and contusions in daily |life to | arge surface wounds such as

burns, chenilgnle ithe nadvantageorafs stabie yroperty,obafetyralovs usdstcand efagility $iki n

ul cers of patients suffering diabetes) to pronote the rapid wound heal i ng.
The bi ol ogi capplication,thas cambeneffeciively ardewilelynuskdees vagousiveundlsudcese
present invention differ fromthe topical wound therapeutic fornulation
cont ai ni ng aof Bkial| wanging #omd samllnairace twormndsubechrase incisetl sdwslsdand US
Pat ent 6262020 in that, the biological active conponents of the present

i nventi on cag¢ordusinns dodailwlifeitaflargerturfase wounds sl as buensg chamicayburns,
epithelia, while the hyaluronic acid can nmerely control the inflammatory
reaction at bedsoies @ndsuiceescel Bemari surfacene. g sliinculcers ohpatlieris sufferingent i on

differs fromthe serine protéase i nhibitors .  as disclosed in US Pat ent
5,190, 917, Udapgtes)to prorgpterhe rapid \weupd heating.

The biologically active components of the skin dressing material of the present
invention differ from the topical wound therapeutic formulation containing a
hyaluronic acid as main active substance as disclosed in US Patent 6262020
in that, the biological active components of the present invention can both
control inflammation and promote the growth of epithelia, while the hyaluronic
acid 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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6,262,020 in that, these serine protease inhibitors nerely have the
anti-inflanmmatory effects, but have no biol ogical induction effect as the
product of the present invention. The present invention differs fromthe
topi cal wound dressing conprising plasma fibronectin as disclosed in US
Patent 5,604,200 in that, although the dressing disclosed in US Patent

oract] cal andpfeins BB fifrmly BERBE SoidkssHaH0BY AL o HUIRINIGRAL Bt
plasma, the squp ‘ﬁ%tlnja! élro?xfins!iﬂ ﬂbﬁ%ﬂﬁzﬂ ﬁ%@c?{ @%Wﬁeén{yﬁﬁ{%ﬁ%{ﬂr&ek& wiifi too

expensi ve to be use Inic, ronec arned vi a

genetic engi mg@rg'dw RAORP 38 éma\éﬁ&éy %qr[re}?fegt s &&ﬂ?ﬁ&g;@%ﬁiﬂﬁﬂubﬁiﬁﬁ%y W |

not possess t I ol ogi cal activit S r tot e natural prot ei ns

in human bOdI&ck"@‘”P%ctibﬂﬁcﬁﬁ]&ﬂrilal%. Y& the éowéﬁtﬁhﬁ, \@fog?ﬁgt{é' Ao drGanic

activity as an actlive ingredient in a common topica ation | l'ack of

practical cléahfedt nvateHgls 4rd “iritgt’ cRaY Murganiel elemRAeRidteridls!dd AGK S6¥Yess
el enent materials are "inert", i.e., inorganic elenent materials do not

possess t hethactchivityy off stirhulatihgt theg grdvethgiopvéraanfsnts. gRhe SaBtiveT ktenficalve
chem cal conponents used in the dressing material of the present invention

is a group ofompopentsniseddh dnediessmigamatdrial ofithé presentiavénticr istd gouphsf
present inventor discovers that some inorganic el enents have bi ol ogi cal
i nduct i on aciniovganic t elemegmit t matteridls,c @nlds forDtiee tfirst Hinse dihec pvesent mventor
conmbi nation of inorganic elenments can be used to replace conventi onal
bi ol ogi cal i didoovérsrthat sbaieninarganic cetementshbave ridologicah indudjioovadtivity to
epithelial cells. In the nmeantine, said conbination of inorganic elenents
further has epitheliahtelgniRuetothis discovenyda senthinatias of ingraganic eleragntsicap, so
that it can solve the problens existing in the prior art and can be wused to
f or m sur f aceb@rusesi tegrapiace canventivpahpiclegieali ipaycian peoteins iegprameteahent i on,
i nhi biting bacteria, pronoti the proljferation of epithelial cells
J %duction ofpgrowth o?geplthelugl cells. el‘n the meantlmg, said combucnatlon of
inorganic elements further has anti-inflammatory effect and perfect biological
stability, so that it can solve the problems existing in the prior art and can be
used to form surface dressing materials having functions of relieving
inflammation, inhibiting bacteria, promoting the proliferation of epithelial cells
and repairing wound surface for the treatment of incised wounds, contusions,

burns, chemical burns etc.

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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and repairing wound surface for the treatnent of incised wounds, contusions,
burns, chem cal burns etc. In the present invention, unless otherw se
stated, the term"biological induction active substance" is defined as a
subst ance being capable of initiatively stimulating the nornal
proliferation and differentiation of cells to achieve specific

physi ol ogi cajyof,HAGUARE -of § d HFé%‘%iritrﬁ'n s YOr WBRhddirface!dIERIN e  the

present invention have the’kg}'g\? ogl cal uctiron activity of initratively

stinmul ating pRémat Peéééésfe@r@khcaﬂspwh@mwg‘léé} ituctioh g ¢tidn. TheCbi

epithelial <cells to achieve specific physiological functions (suchias t he

synthesi s anphdugtén eidtive Shbstanee’l Yf ahé | resantntientiohhigl fathedr @ufied @t or ) .
The synthesis and secretion of type-IV collagen and epithelial growth

factor playsinrgatjoielernents silicomcandoalciunt.he rapid proliferation of
epithelial cells and the rapid repair of 14 wound surface of skin. No
dressing materials for wound surface of skin in the prior art possesses
such a specific biological induction function. The "bi ol ogi cal induction
active subst dhegresénttineenticrstunther pravidésa methiodrafreomidingrtbe pasliferatmngani ¢
el ements silicon and cal cium The present invention further provides a
met hod of pr ofrepithelial raellpriol vitrer eemprisingfappiyingean gffegive amaungiafrsilicon
conprising applying an effective anount of silicon  and/or calcium

m croparticl @gdéxf caleiumr eicraparticlesrefitbe presenicinveptiami sueh epithelial gelisan
enbodi ment, said mcroparticles are soluble and have a dianeter of faor
exanpl e fromin@d embedimend, srif migrepaiticles @& spluble apdhaye a diamgter &f folhf

ca0, cason,  expORIS 626 10D M By T s et RicroRA R Heseian bpdnaany form of -

conbi nat 1 on, MYHEREISIGN AES oGHB A LEENS 1 Rsvale S cNBR bR RAIO=0- 5004

in terms of Ca0O, CaS0O,4, CaPO,4, CaCl, etc. or any combination thereof. In one
embodiment, said silicon and calcium microparticles are used in a combination,
wherein silicon comprises 50-100% and calcium comprises 0-50%, in terms of
relative atomic weight. The final concentration of silicon can be for example

1-100 ppm, and the final concentration of calcium can be for example 1-33

ppm.

The present invention is further described in detail with the following

non-limiting examples together with the drawings.
EXAMPLE 1
Preparation of mixed-type biological induction silicon/calcium microparticles

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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relative atomc weight. The final concentration of silicon can be for
exanple 1-100 ppm and the final concentration of cal ciumcan be for
exanple 1-33 ppm The present invention is further described in detail with
the following non-limting exanples together with the draw ngs. EXAMPLE 1
Preparation of mnixed-type biological induction silicon/calcium

m cropar ti cliRgteriRe afd W(Sl@‘} arid lcaRih QO@OWa‘F\'deH Fdtios! 8F tl‘i’é the

pr esent invention can be in a mxed-type orm In one en% di ment ,

di ameter of ﬁahnh?omaeﬂalsca+§l yiitan 60RPaNE! ehRf AWO% hTHY r6Edss wemﬁe on is
in the range of Trom 100 nm to 100 pm but the present invention is not

limted to threparatioge of Tihe shirturésocomprises: emisdhg said siliconaandi ERlciuamd
calcia (Ca0Q, and the weight ratios of the starting materials are: silica

60% and cal dharghdit staningomateras ima grodertemeiped attiongriidindgrén aiRédtscte sill
conprises: mxing said silicon and calcium inorganic starting materials in
a prederternonetl toatd odayy;i schiergingn vethRdinec mesh | screens 1ta miRaidawarious
screening with fine mesh screens to obtain various mcroparticles with

di fferent dimiosoparticies witlke differgnt tiiaomete®imthe cangeofrom 106 mun o xi0lgprhese

m croparticles according to their size and proportion. The dianeters of

m croparti cl @k anisingethesai mistoparticles aecesdingntenthedt sizeand piopartiont Toe

m croscope. Fig. 1 is a scanning electron mcrograph of a dressing materi al
conpri si ng sdinmeasersceli miaiapaiticlesparet d%teaalnedhl@us&eﬂn@aww@nt Bf srapieal

i nduction siljicon/calciummcroparticles are autoclaved, and are used in
the cytol ogi %&Ptr%ﬂwmpﬁhi?l%m i§ Ba3CaPRig electes MiArPgaPRgek e? £fpFERg

EXAMPLE 2 Proliferation and msqf ation of normal I_tur]an etht helial cells under
t he i nducti ofaterial  comprising icon/calcium * microparticles ese mixed-type

biological induction silicon/calcium microparticles are autoclaved, and are

used in the cytological tests and the clinical case in the following examples.

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
16
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of silicon and calciummcroparticles (Fig. 2) Human epithelial cells to be
tested are taken fromskin 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 nediun1containing 10% f et al bovine serum and 0. 2%

ncabat or atoa 7o subed et a6 AR ARG, ot U PR sietel sl Eny, (e
14th day, t e RRiniBib Aliufblshe &raaﬁlﬁn{ﬁt]ée’rn%ft%EnﬁH'é H{e%%rﬁmoh'f%héﬁ%ssues

to the surfaces o e cu ture shes e t1ssues are renoved, and the

derived epitfgd|l l%vu?f sb?urﬂ@nd@ir@éd‘-'sﬂ@@tr% hRbitE tdérﬁeﬂ'ﬁgﬁcéﬁlcalcmm

proliferate. Wen e cells are passaged for three tinmes or proliferate to

a suffici entinoRyHHIE Blerhérit rﬁi%kéﬁarﬁéles%ﬁeaér%%bcbmngttb%x@wl;sléme Dfdjrm@qaeby 10%

col | agenase to ~ 16 be used in subsequent tests. Inthe tests, the Cells were

seeded on ceuugstgrocedureutiainedia abhe sepihced Withkést nédid Ravirngthe g@eeum
containing 10% fetal bovine serum and broad-spectrumantibiotic as well as

si |i con/ cal ccompositiongenery fueddays, and tiepatid wiemm physictogiesicautivities dfo
Exanple 1. During the <culture procedure, the nedia are replaced with fresh

medi a havi ngtheheelsoae measpresi 4 thestirme goints ay desgribedaincthebe rexahples! lavant
physi ol ogi cal activities of the cells are neasured at the tinme points as
descri bed i nthehphetograpiplofdhe Ipresemnteexdropleyribpandie skenpthat epithebangslls, it
can be seen that epithelial cells proliferate significantly, extend and
mgrate on t pelifatmsignifigantly, extenccand migrade onethesecend daytaisell cultdting.i on
effect of silicon and calciummcroparticles on the proliferation of normnal
human epithelial cells (Fig. 3) The early rapid proliferation of epithelium
i re-r I Si for the rapid healin

S a pre equJEX?l\I\}ISLE% the rapid healing

Notable induction effect of silicon and calcium microparticles on the

proliferation of normal human epithelial cells (Fig. 3)

The early rapid proliferation of epithelium is a pre-requisite for the rapid healing
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 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 materials 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

17
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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 nmedia containing the silicon and cal ci um
m croparticles of the present invention prepared according to the process
of the Exanple 2. The specific conbinations of chem cal ingredients are

pre-added i mdvPcytdfetet landtHeé brSIRerdBiSh dolds B tHeepififelial 881RAs SRSWA iFid he
h Table of Fig. 3. On

concentrations as depicted in the I Fig. 3. e group serves as a

control . Expeiidreniaitulatedubssed bh thBecell AGhbERS athéted & the elRarecdishessai d
control group to determne the induction effect of the test materials on

the growt h odurirgj the.fir8l24 hguishTheuestsiprove theat thurganictdlememt siticarn exhibits aced
with fresh nedia having the sanme specific conpositions every four days.

Cel I prolifeambboious @stisitypokindaoitigdhe grolifetdtionicftdpithatial clishAdayniparedunt i ng
the total nunber of cells grown in pedia containing various conbinations of
addi tives attovthei candral groept omthen2"hgay 1©6npemt siticor restiftsfincapproxiomateer
and the proliferation folds of the epithelial cells as shown in Fig. 3 were
cal cul at ed b3deld praliferatione S0 ppmisdiconaebelissih approkinatel 2. bfeldgprotitesatiatyr i ng
the first 24 hours. The tests prove that inorganic el ement silicon exhibits
an obvi ous aand \iQ ppo1 resdtsim@rpiexipiade i t.8-faldi prolderaipn: B3 prM caldiwn As
conpared to the control group,_on the 12th day, 100 ppmsilicon results in
appr oxi mat e esuits|ig appseximatetli ofold suolifgratian, iapdn16 @pm vad; 8 pespcalaivmt e
2.5-fold proljferatjon, A and 10 mresults_ in_approximte 1.5-fold
proliferati oﬁ|§°3@sHl3rﬂ‘c‘&?vd‘?l!ﬁnpr‘?'&%@t'% (ﬁﬁe:fdgr ésa?- n theseqfwp inorganic
proliferation, and 16.ppm and 8 m cal ci also.result. in ohvious,
Dol | 1 er at i ofertts PSS e \RARE, ale “20iRq Tafy dhfcihedia intie éiausn and
calciumare gddedti nto the Fedi a.a .th@vg‘ri OUIE ﬁinc?nt rati ons_as %own in
Fig. 3b, the“REAMAGIPE SPUR W &'9 nth RS hProlicwliey) aTe H1@eastd Png
2-Told in copnarhgofshidald'3- BRI SmBAAEH MRRRASdoRELY group respectively.

On the 20" day, due to the sustained induction effect, 100 ppm silicon induces

3-fold proliferation, and the combination of 100 ppm silicon and 33 ppm

calcium results in more than 5-fold proliferation. From the results of the groups

with different combinations of chemical components during different culture

periods, it can be seen that the induction effect of the cell proliferation are

directly proportional to the concentrations of silicon and calcium within the

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-lV 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

i nduces 3-fold proliferation, and the conbi nation of 100 ppmsilicon and 33
ppm calciumresults in nore than 5-fold proliferation. Fromthe results of
the groups wth different conbinations of chem cal conponents during
different culture periods, it can be seen that the induction effect of the

| TR ARSI Tk ORI B,
PO ritbe SSRGSt BRI oA BB By gL
Silicon and gg| eHF?\?E‘iéﬁiftPB%é'fféhﬁf hehfng f&%ﬁddshﬁg%gft%@}ﬁ?wgﬁ' tZa)ea”d

secretion of type- ol l'agen in normal™ human epit

Type-1V col | ggaant exarpld, the Mirmat huhdiEEpithalial BRI USedriRtRE Epefimental
epithelium " and its synthesis and secretion is one of the inportant indexes

of the acti V'%idupfefandl%on@éln@*oubtaferbmré@m lagtorelainte -with the prscediuré Epar t ant
role in the healing of wound surface of epithelium The increase of

synt hesi s angoditions bb theoExaypie 8 VThe ohlyadiffiardrei ligstiatthat theesyrihésis faeal i ng
of wound surface of epithelium In the present exanple, the normal human

epi thelial ceééretionesf typedViccoliagen iofitheé aultugydoepitheliad celisitare lquantitativelye
cultured in accordance with the procedure and conditions of the Exanple 3.
The only dif frevasnced bhdbe i12™tdeyt anch20¥ yay ksing thedultserEie Evebof typpd\Vl V
col l agen of the cultured epithelial cells are quantitatively measured on
the 12t h daycelaperosecrated into thegcelheultue roedia byrtbelaelle(of these geoups werel | agen
secreted into the cell culture nmedia by the cells of these groups were

det er mi ned byetsmired | Hyal convantionakt tamuRpbigtoahermieals miethodshe withonthel onal

anti body agai nst type-1V collagen (comercially obtained from .
monoclonal antibody against type-IV collagen (commercially obtained from

Sigma Inc). The measurements are expressed by fg of type-IV collagen
secreted by per 10 millions cells on the 12" day and 20" day. The results
demonstrate that the inorganic element silicon significantly induces the
synthesis and secretion of type — IV collagen. As compared to the control
group, on the 12" day during the culture., 100 ppm silicon results in 1-fold
increase, and 50 ppm and 100 ppm silicon also results in significant 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-1V 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 elenent silicon significantly induces the
synt hesis and secretion of type - IV collagen. As conpared to the control
group, on the 12th day during the culture., 100 ppmsilicon results in

Lol d i noriget cBRRPRAY 8RA dARaRRMLAL.! THAS, Bl ROGFSRH Yial Motbalf | cant

i ncreases; ppm cal ci um resu I'ncrease, and 16 and 8

ppm cal ci um eléh&‘i’\@ 8iHiEbH %nhrba‘ié:igﬁi éiﬁ@iﬂb_bbi@@é%é@c%ion%@é‘bttdiﬁﬂ% é%ﬂhéé]@r gani c
elements silicon and calciumare added into the culture nedia at the

vari ous concgid redoréticn ast typeoin doﬂadjélg-in4egtth1@|ia3yééll”seSTﬁe ag\uktaimetdeahg@n of
type-1V col |l agen respectively increase by 2-fold, 1.5-fold and 1-fold in

conpari son Vgrhhubm?irmésﬁnlg ofitheLipvel@f typerdy/ 26ildyeteiy of greattanviahtageutstthened
i nduction effect of the test material, 100 ppm silicon increases the

synt hesi s ancbratauctivh @f collagem endthix imtHeagenndsudfacel as welidis theeheatingiofat i on
of 100 ppmsilicon and 33 ppm have an induction effect of nore than 6

fol ds. From wbandesitfate. of di fferent conbi nati ons of chemical conponents
during different culture periods, it can be seen that the induction effect
on the synthesis and secretion of type-1V collagen are obviously directly
proportional to the concentrations of silicon and calciumw thin the ranges
of 19 test eBXAdMRERSr ati ons and combinations. Thus, it is proven that
inorganic elenments silicon and cal ci um exhi bit obvious induction effect on
the synthesis and secretion of type-1V collagen in epithelial cells. The

sustai ned angd.. gradual ly jncreasing.of the | evel gof type-1V collagen is of
o vt SiieBhoata.cdiciyAs mterattioss Pouraysianisanty e SHatneehadndyr § ace

as well as tg‘]eecrré‘talc%'o?%p%eliavi%l#gv(allthsf”a!\rc{oall'(\ir(\a 'nolrzm&nﬁa?m epithelial cells (Fig. 5)

Epithelial growth factor is one of the main regulatory proteins in the
- proliferation of epithelial cells, and its synthesis and secretion is one of the
important indexes of activity of normal human epithelial cells. Epithelial growth
factor plays an important role in the healing of wound surface of epithelium.
The increase of the synthesis and 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 calciummcroparticles induce significantly the synthesis and
secretion of epithelial gromh factor in normal human epithelial cells (Fig.
5) Epithelial growh factor is one of the main regulatory proteins in the
proliferation of epithelial cells, and its synthesis and secretion is one of
the inportant indexes of activity of normal human epithelial cells.

Epi thel Tal - oxfiBRs Yot UviREThaling the Syhidiis Rl 40eRbn tpund

surface of epi um e 1 ncrease’ o esi s and secretion o

epi thel i al gsiMdial 8FsvAh fdlcRS Inist BdiRBatdifid M EoRti®) igfuRt b9Mhef12pkppel i al
thd

cells and the rapird healing of wound surface. In present test, nornal

human epi t hejurlg @Rl Laltuwesseridl, 1100 Fﬁﬁpﬁﬁém'Péﬁiltsgfn%'@éutaﬂ@—foﬂﬁilﬁ@é'ééé?'
group are cultured in accordance w the procedure and conditions as

di scl osed i nafex80PpEm‘and e phinh fsRicOR GASo PEdUIB iInhagnifichst Perddirs! 83

secretion of epithelial growh factor of the cultured epithelial cells are

quant it ati vetalciianses@ts im dboat U285 foldaycraabe? Ul A8y pghr icaltidrieresailts tinr e
period. The contents of epithelial growh factor secreted by cells of these

groups into dinogslihcreabésiras welli Whisre theses twe dndrganinelsmentsadilicon and

i mmunohi st ochem cal nethods with the nonocl onal antibody agai nst epithelial
growt h f act ocal¢inomaes addedintobthe medid abtheSvareus cohcentratidnseay shaws iar e
expressed as fenogranms of type-1V collagen secreted by per 10 mllions cells
on the 12th Higy Sathe spnthesdisyandsecretion af dbelapithplialvgrowtlafactao regpectivelyenent
20 silicon exhibits significant activity of inducing the synthesis and
secretion of incegasenky 6 -foig dabhold ando?.5-fold ip eprasisongvith thecepntradigreppup, on
the 12th day _ duri rbg‘ the culture period,, 100 ppmsilicon results in_about
4.5-fol d i ncPstbe 20 ¢y daring theapwiture nesieds dve o thesystainag indyction effect
significant ipcreases; 33 p cal ciumresults in aboyt 1.5-fold increase,
and 16 ppm caF eutgst sateral, qﬁb R%Vi%@@“i'ﬂ%’ﬁ@é@%éh%ﬂmﬁlqs!s e FecHRivs efwo

I norganic el ﬁ\%egptaiﬁweﬁi'al br%(\)/ﬂh?ggor by one fold, and the combination of 100 ppm silicon

and 33 calcium ppm results in an induction effect of near 3-fold. From the
results of the groups with different combinations of chemical components
during different culture periods, it can be seen that the induction effect on the
synthesis and secretion of the epithelial growth factor is directly proportional to
the concentrations of silicon and calcium within the ranges of the tested
concentrations and combinations. Thus, it is demonstrated that the inorganic
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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calciumare 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 during the culture period, due to the
sust ai ned induction effect of the test material, 100 ppmsilicon increases

the synthesis.and secretion of,. the epithelial growh factor one f.ol d,
and the. consTIEDPRTEE TopBraspatng e aRid e e iid adate pa Rt iR ar
i nduction effect of near 3-fold. Fromthe results of the groups with

di fferent conbinations of chem cal conponents during different culture

ferent i cal component s ul ture
Cecrotion of TTRAIBSELnaxeaiPie, IAEE the e Tenatt b e Silel ERss RE", | o
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cells. _ESpeCin%Hewhérh@ﬁ kBEE AhenallpgSfedtfa sWlitnhAnal eA] FharenfRiditha@anof the
epithelial growh factor induced by the test materials during the early

cul ture peri gfeesbPabdutcdnt 6 ¥quard aastetdhandr @lached ahe %e@ﬂdyéﬂaf bétraigt i on
of the epithelial cells at the early stage of the healing of wounded

epi thelium witd oladdusyexudutes en theavdwarl surfacef Aftepbeihgshurt ahe. pdBsAVilas 6
Clinical case of using a novel dressing material of silicon and calcium 21

m croparti cl eamkediatelydredted ¢yt Sprayiagithe meakl diggseingwnatetiad wf i silioon amdan
skin The present exanple illum nates the clinical effect of the novel
dressi ng nacelciuxh roitrapastices ionotheawdundisuiface, with apstetilizédgaoze govened ng
the rapid healing of wound surface on human skin. The patient is a 16-year
old girl, whthereon. After 48 hours from the treatment, the exudates from the wound
surface completely disappeared, no secondary infection occurred on the
wound surface, and most of the wound surface were covered with epithelial
cells. After 7 days of treatment, the wound surface was completed repaired,
and the skin surface was flat, except for a small amount of residual heme
caused by blood oozing in the contusion. A reexamination carried out after 4
weeks of the treatment showed the wound surface was completely 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 mm ng pool. The contusion had
an area of about 3 x 6 square centineter and reached the deep | ayer of
derms wth obvious exudates on the wound surface. After being hurt, the
patient was imediately treated by spraying the novel dressing material of
the silicon and calciummcroparticles on the wound surface, with a

thgéia{ ot r SRR LA SEIng TN op Mg BrestdReEisl B gﬁiﬂ’i%’e;ﬁi&f’) fEdinet e
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anount of resi heme cause oo oozl ng 1'n the contusi
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surface was conplete retai ned henme substantiv ar ed,
and there Wasfdrive Rt k/ént PlerBRNEAGM BN sEHIhITR tRE Wound SurfdteS

phot ogr aphs of wound surface at different tine points after the treatnent
with the novel dressing material powder of the present invention, with
magni fi ed phot ographs shown in the right colum. The present exarrpl e proves
that the wounds obyiaus it thegaesenttifveritionhean be\calrigtt easnotdnrthé eanad waly t he
present invention is very significant. Wien the wound surface is treated

wi th a conveas specificallyedisclogedi the albovet tentemtsdaridcexarmpleshe wound surf ace
will last for nore than 3 days, and nore than 10 days wll be needed for
the wound surface to be covered with epithelia. Mreover, it is difficult
to control the bacterial infection with a conventional dressi ng material,

and the i nf eBincentheagreisent insentienayay e akgredroroadapted dbased ar dhe labaveer

the period for the wound surface to be healed will be shortened at | east by
hal f 22 wheleachings; thaspragephirvention gan beccasried ot nphindheisame way@s theed.

Si nce the
specific description. All these variations fall into the scope as defined in the

pending claims.
The entire contents of all the publications (including patents, patent

applications, journals, laboratory manuals, books or other documents) are

referred to herein by references.
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del ay of the wound surface healing is the main factor which causes the
formation of scar after the wound surface healing, the novel dressing
material of the present invention that can accel erate the wound surface
heal ing could effectively prevent the formati on of scar after the wound
surface healing. It is obvious that the present invention can be carried out
not in the SﬁnEe % as specifically disclosed in the above contents and
exanpl es. EETER espresent invention may be altered or adapted based on the
above teachings, the present invention can be carried out not in the sane
way as the specific description. Al these variations fall into the scope

as defined in the chendi ngufl TinoNAg, BAbhcs PR AYES) YuriilaniiSurtace

publications (includrng’'pa ent S, patent ~ appli jour na orat ory

il (20013 ofiabFy e EBIkfing8f EAUSITLRERLIRNAEIEI ErACS; 22

surface L opogrcigbilyaldoRrdtiohaha SH&RnB i AaiiaH Sbrddiaein shinal Rt evel

MRNA stability, retl on an ass i n human asts. Journal

Cell Sciences. Sé@&é@ﬁ@glmﬁncmu L, Firth JD, Utto V-J, Brunette DM
(1996) Effects of titaniumon transcri pt| onal and post-transcriptional

regul ation of f2 brgRegtl, Fiith JOUWitto \LJ tBRReastDM. gm&@ﬁé&s Bf eERling ah
Mat eri al s Research. 31:209-217. 3. Chou L, Firth JD, Utto V-J, Brunette DM

(1998) Effects tedndoriptiohalnandg wost-trahseriptivhal réqpuation wf ffieenéapoly BeMmanon
nmet al | oprotei nase-2 expression in human fibroblasts. Journal of Bionedical
Materi al s Resedibrbblas89Jé8imat 4% Biomedical Materials Research. 31:209-217.
3. Chou L, Firth JD, Uitto V-J, Brunette DM. (1998) Effects of titanium
substratum and grooved surface topography on metalloproteinase-2
expression in human fibroblasts. Journal of Biomedical Materials Research.
39:437-445
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.

5. US Patent 6,262,020, July 17, 2001
6. US Patent 5,604,200, February 18, 1997

* Annotation: CHOU L. is the English name of the present inventor.
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4. Chou L, Marek B, Wagner WR (1999) Effects of hydroxyapatite coating
crystallinity on biosolubility, cell attachnment efficiency, and
proliferation in vitro. Biomaterials. 20:977-985. 5. US Patent 6, 262, 020,
July 17, 2001 6. US Patent 5,604,200, February 18, 1997 * Annotation: CHOU
L. is the English name of the present inventor. 24 Clains 1. A dressing
material for treating or alleviating diseases or conditions of an individual
in need of pronpbting the proliferation or differentiation of epithelial
celI's, which consists of microparticl®@"™® an inorganic silicon-containing
conmpound and/or an inorganic cal ciumcontaining conpound. 2. A dressing
mat erial according to claim1, which consists of mcroparticles of an

i norgani c silicon-containing conpound. 3. A dressing material according to
claim1, which dressing materialifor dpating or adleviating fiseasegaen eonditions of an

cal ci um cont ai.ni.ng. ¢ ound,, 4 § i terla= 1 ac i cleaim1,
whi ch consi st énQJYi%HPEr' pQ?gchtes&E?ﬁ"&@a %;@gﬁ{%g‘tﬁq i@'oﬁ%ﬁﬁg?%q}]gdf
conpound and apithBRalgaddile, WHicH UBbRSISKaI ¢f NAickepamtiied. & dhn disgame
material according to claim1, which consists of mcroparticles of a
conpound cont iligonecaitainingn eermpeundi andial @nbinAEganie:. calciumpoataining

mat eri al according to, claiml1, wherein said mcroparticles are soluble. 7.
A dressing mat@MRY Y cor di ng to claim1, wherein said mcroparticles have
a dianmeter of from 100 nmto 100 pm

2. Adressing material according to claim 1, which consists of microparticles of

an inorganic silicon-containing compound.

3. Adressing material according to claim 1, which consists of microparticles of

an inorganic calcium-containing compound.

4. Adressing material according to claim 1, which consists of microparticles of
an inorganic silicon-containing compound and an inorganic
calcium-containing compound.

5. Adressing material according to claim 1, which consists of microparticles of

a compound containing silicon and calcium in combination.

6. A dressing material according to claim 1, wherein said microparticles are
soluble.

7. A dressing material according to claim 1, wherein said microparticles have
a diameter of from 100 nm to 100 pym.

8. A dressing material according to claim 1, wherein said microparticles of
inorganic silicon-containing compound are microparticles of any
silicon-containing compound selected from the group consisted of SiO;,
NaAISiO,, KAISIO; , and the like, or any combination thereof.
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8. A dressing material according to claim1, wherein said mcroparticles of
i norgani c silicon-containing conpound are mcroparticles of any
silicon-contai ning conpound selected fromthe group consisted of S102,

NaAl Si @2, KAISIQ2 , and the like, or any conmbination thereof. 25 9. A

dressi ng nmed.er ditessihgomaterial taccoldingntd claifrel ewherein toretheabasis off rekitiai ve
stoichionetric percentage, the content of silicon is 0-100% and the content
of calcium i s Strighjometrioparcentags, e rantent af siieeibisd-180%o a@ﬂathﬁncgn teMer ei n
said m cropar tolfg%ﬁ:ﬁ”ﬁfls OI ganl c cal cium contai ning conpound are

m croparticles of any | um cont ai ni ng conpound sel ected fromthe group
consi sted of CaQ, CaSO4 CaPO4, Cad 2 and the like, or any conbination

t her eof . 11 Adr essi ng product, conprisi nf; a dressing materjal according to
any one of 1@/Paffassing maltgrlalaa@pqxﬁngot%p ajmal,pwheraie said daicrgpasiieles bl e

carrier and/ Oﬁnoﬁéﬁaﬁiﬁlélg"ﬁ%% rh ??03'?905?‘9(:”8?. ngH ﬂ@g%p&@% cglf an st het| C

drug, or another el ng capa eratio

epi thelial celcakiuawsontainthgcedrhpoend sefebted frop thelgredp gonsisted ef CaQ, or any
conmbi nation thereof. 12. Adressing material according to any one of clains 1

to 10, which i@$PeLet04Gatheandths e, ;ﬂi\ﬁd’é{rcmﬁb'ﬁﬁhﬁmh%ﬁobatch 13. A
dressing material according to any one of clains 1 to 10, which is a
dressing material for the wound surface of skin and can be used to pronote

the repair of A¢rissing mbdube comprididy & dressidglmateliaisricoglingteanplonaasfor di ng
to any one of clains wherein said diseases or conditjons are
sel ect ed fromdai@sgt Eﬁjﬂ)oc@"r‘% pptiegally a pharmaeeutically @scerighlea sarsies ang(@rns,

Zﬁg' f'ﬁ 5 Iclhﬁm EXeighht"an dMEERRAIESa bAlEMLhal YoGiBASabthdif TG 3F GnBlhetk! M-

factor being capable of promoting the proliferation of epithelial cells, such
as collagens and/or epithelial growth factor, or any combination thereof.

12. A dressing material according to any one of claims 1 to 10, which is present
in the form of powder, dintment of patch.

13.A dressing material according to any one of claims 1 to 10, which is a
dressing material for the wound surface of skin and can be used to promote

the repair or healing of the wounded skin.

14.A dressing material according to any one of claims 1 to 10, 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.

15.A dressing material according to any one of claims 1 to 10, wherein said
individual is an animal, in particular a mammalian (such as an ape, cattle,

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

16.A dressing product according to claim 11, which is present in the form of

powder, ointment or patch.
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15. A dressing material according to any one of clains 1 to 10, wherein said
individual is an animal, in particular a manmali an (such as an ape, cattle,
horse, pig, sheep, rodent, goat, dog, cat, or rabbit), preferably a human.
16. A dressing product according to claim1l, which is present in the form of

powder, oi nf PENEre@sinRAd roduclaccbfdifgdbsdiny Ruieshedt saiganessing rhgtesibbism 11,
wherein said dressing material is "useful for the wound surface of skin and

can be used t disgfdifort thetweundpuiface of skisandreprobe used i prereatesthenrepail. A
dr essi ng prodygt rdi i.m. 11, wherein said diseases or conditions
are selected ?b?&%%ﬁﬁ§°3m%}9}°§8§§$§m@d of incised wounds, contusions, burns,
scal ds, chem cal burns, bedsores, various ulcers on the surface of skin,

and the like, 19. A dressi rag i)roduct_ according to claim1l, wherein said
i ndi vi dual il8.Aurfireasingaproquet Racordingato £l i Wheeducsridsdigasgse Ofcat t | e,

horse, pig, s . 1O t , g r ) human.
20. Use of i nor‘%gﬁlﬂlcongl gﬁ%nﬁe%ﬁé{j cfég&cgm%cgrﬁyﬁgcé@ngﬂghngf gﬁ@%gé Whépg%}ni C

el ement cal ci WonBWIo©E, Hures, CsvaiY) Rlehicdl Rurig bddrokes /afious UldETnthe
material for treati 23 or alleviating diseases or conditions of an individual

in need of prerace™] skifte apddhefikeati on or differentiation of epithelial
cells. 21.Use according to claim 20, wherein said dressing material is used
as a surface coating |layer of various devices to be inplanted in vivo. 22.

Use accor di ng.A@rééﬁhgnp%dumeé@iraing tod c@vi $ESwherdie ddid|iRdivigidal s wnvo are
netal stents for coronary artery. 23.Use according to claim 20, wherein said

di seases or ca@imel,oifspaitisulased soe@nalispn{sued gs b apenstaiedhorse migsed
wounds, cont uséh%%%’, rr?d‘érﬂ,sgoat, dog, cat, or rabbit), preferably a human.

20.Use of inorganic element silicon-containing compound and/or inorganic
element calcium-containing compound in the manufacture of a dressing
material for treating or alleviating diseases or conditions of an individual in

need of promoting the proliferation or differentiation of epithelial cells.

21.Use according to claim 20, wherein said dressing material is used as a

surface coating layer of various devices to be implanted in vivo.

22.Use according to claim 21, wherein said devices to be implanted in vivo are

metal stents for coronary artery.

23.Use according to claim 20, 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.

24.Use according to claim 20, wherein said inorganic elements silicon and/or
calcium are in the form of single element or composite elements, and said

microparticles have a diameter of from 100 nm to 100 ym.

25. A method of promoting the proliferation of epithelial cells in vitro, wherein
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scal ds, chem cal burns, bedsores, various ulcers on the surface of skin,

and the |like. 24. Use according to claim 20, wherein said inorganic el enents
silicon and/or <calciumare in the formof single elenment or conposite

el enents, and said mcroparticles have a dianeter of from 100 nmto 100 pm
25. A net hod chidnmethod neniprisesr admindstetingra pfolifgrativedl ieffectieé laanoumtveft r o,
wherein 27 said nethod conpr.ises adm ni stering proliferatively effective
anount of ni dPIGRAATIEIPESOH "'E‘P'PTCQBWEB%%RTHPM(@ n&a&fm'(ﬁon aining

cal ci um cont ai o ttRefd pithelial cells. 26. A nethod
according to cqaai m 25, e?%ipg tﬁa’é}%”ﬁal concentration of siliconis froml

to 100 ppm 27.A nethod according to claim25, wherein the final

concentrati of calcium is froml to 33 p 8. A net hod.accprding to

ol ai m 25 wABAMetRed ACRIEIBHR TRE 28, WhSt e ANAHSOBEeBRaUGTLR SRS {0 100
pm 29. A net h%rﬁc‘%rpb(pg gp claim 25, wherein said inorganic el enent
silicon-containing conpo R "and/ or cal ci um cont ai ni ng conpound i s any
silicon-containing and/ or cal ci um containing conpound, such as Si 2,

NaAl Si @2, KAL St O2, O CasS04 , a2, of the like, or any |

conbi nat i On27%p@ghg§1 ggcordlsng to caﬁle%S, gv%erezm the fmapconcentratlon ) c)élmum

is from 1 to 33 ppm.

28.A method according to claim 25, wherein said microparticles have a
diameter of from 100 nm to 100 ym.

29.A method according to claim 25, wherein said inorganic element
silicon-containing compound and/or calcium-containing compound is any
silicon-containing and/or calcium-containing compound, such as SiO,,
NaAlSiO;, KAISIO,, Ta0, CaS0,, CaPO, CaCl, , of thé like, or any
combination thereof.
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