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NGHIEN CUU TONG QUAN
POLYME TU PHAN HUY SINH HQC

HG6 Son Lam, Vé P8 Minh Hoang, Lé Thi Thanh Xuin
Phin vién Khoa hoc Vit li¢u tai Tp. HCM, Vién Khoa hoc va Cong nghé Viét Nam
(Bai nhdn ngay 27 thdng 5 ndm 2004, hoan chinh sita chita ngay 10 thdng 8 ndm 2004)

TOM TAT: Bai viét gidi thidu so lugc sw ra doi ciia nhitng nghién citu vé polyme ty phén
hity sinh hoc va tinh cdp thiét ciing nhu ¥ nghia vé 1y ludn thuc tién ciia né. Cdc du bdo vé méi
truong ciia trdi ddt trong vai thdp nién tdi chi trong vdn dé rdc thdi va mét trong nhitng nguy
co tiém dn la cdc vdt ligu polyme khéng tu phdn hidy. Mgt s6 iing dung ciia polyme ty phdn hiiy
sinh hoc trong 30 ndm qua dugc dé cdp dén. Bai viét cing da gidi thi¢u cdc dang polyme ty
phdn hity sinh hoc trong tu nhién ciing nhu qua con dudng tong hgp. Bdng nhing 1ai li¢u tham
khdo mdi nhdt trong vong 5-10 ndm qua, da gidi thigu tinh hinh nghién citu dang vat ligu nay ¢
trong nudc va trén thé gidi, dong thoi c6 gdng goi mé mét hudng di cho cdc nghién citu vé
polyme tu phdn hity sinh hoc tai Vi¢t nam trong thoi gian tdi trén co sd cdc hgp chdt hitu co ty
nhién.

1.M¢ ddu:

Khi con ngudi phdt hién ra va sif dung cdc sin phim cia ddu md, xd hdi loai ngudi ti€n nhitng
budc dai vé& phia vin minh, nhung ciing tif d6, trong nhitng nim 60-70 cia th€ ky 20, ngudi ta nhan ra
ring, mdi trudng dang bi hily hoai bdi nhitng hoat dong tao ra cdc sin phdm mdi cla chinh minh. Céc
vit lidu polyme di tit hod diu da 1am cho con ngudi ti€n xa vé phia trudc, nhung ngudi ta ciing da
nhan thdy ring, cdc loai vt liéu nay 12 m&i nguy hai tiém &n cho méi trudng sinh thdi vi n6 khéng thé
tu phan hiy.Chi cé nhiing tic ddng vé cd hoc va nhiét mdi c6 thé phd hly né, nhung lai tao ra nhiéu
chat doc hai hon va doi héi nhitng chi phi khdng 18, vugt qua cd gid thanh tao ra ching. Mt trdi cia
nhitng phat minh trén di hién r6 va ngudi ta phdi b4t ddu nghi d&€n nhiing vat liéu polyme khic “thin
thién” véi mdi trudng hon. Trong nhifng phdt minh mdi nhit clia xu hudng d6, nim 1960 Davis va
Geck [1,2] da-t8ng hdp thanh cong mdt trong nhitng polyme ty phan hly sinh hoc dau tién trén co s&
Polyglicolide. Va sau d6 1a cdc poly(D,L, DL lactide).Chi khdu ty ti€éu mang nhdn hi¢u DEXON ra d&i
d3d md ra mdt hudng di mdi trong t6ng hgp polyme, va tit d6, ngudi ta chd § dé€n polyme ty phin hly
sinh hoc nhi&u hon, hy vong né s& 14 citu cinh cho méi trudng. Mo vdc thay th€ polyme truyén théng
bing polyme ty phin hly sinh hoc vin chua tré thinh hién thuc. Vi vy, cong cudc nghién cltu téng
hop polyme tu phin hiy sinh hoc vin dugc ti€p tuc chi trong ddu tu.

2.Tinh cép thi€t, ¥ nghia Iy lufin va thyc ti&n cda polyme tu phan hiy sinh hoc:

Budc vao ddu th€ ky 21, din s& thé gidi khodng 6 ti. Dy bdo trong vong 50 nam t6i con s§ d6 s&
12 khodng 10 ti. Vi s& din nhu vay, khdng chi thifc &n, nudc udng, ning lugng phai ting 1&én mot cdch
dang k&, ma ngay ca rdc thii cling 12 mot vdn nan chua c6 cdch giai quy&t. Trong hang ti tdn rdc thai
trén todn cdu, mdt lugng 16n ric c6 ngudn gdc Polymer khong phin hiy dugc. C6 thé néi riing cong
nghé polyme di 12 mdt cude cdch mang 16n ciia lodi ngudi trong linh vic vt liéu t8 hdp. Ngiy nay,
khé twdng tugng trong cudce song clia mbi con ngudi, mdi gia dinh lai ving béng cac chit liéu polyme.
Hang nim,khodng 150 triéu tin polyme dugc sin xuit d€ phuc vu nhu ciu ciia con ngudi vi s6 dé
ngdy cing ting theo da ting din s6 va ddi s6ng. Song song vdi didu d6, s& lugng rdc tif cdc sdn phim
ndy ciing ting 1én ddng k&, s& 1a thich thifc 16n cho méi trudng clia trdi dat.

C6 thé liét k& danh muc c4c polyme truyém théng dang dugc Wng dung trong dEn séng cla chiing
ta theo c4ch x€p loai clia B khoa hoc cdng nghé Pic:
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a. Polyme chudn: Polyethylen (PE); Polypropylen (PP) ;Polyvinylchlorid (PVC); Polystyrol(PS);
Phenolharza(PF)

b.Polyme kj thudt: Polycarbonate(PC); Polyamide(PA); Polyoxymetylen(POM);
Polyphenylester (PPE) ; Polyethylen-buthylen-terephthalat (PET/PBT); Polymethyl - methacrilat
(PMMA), Acrylnitril/Butadien/Styrol (ABS); Polycarbonat/ABS/Blends; Epoxydharze
(EP);Polyurethane(PUR). :

¢/Polyme ddc biét: Liquidscristalline Polyme(LCP); Fluorpolyme; Polyphenyl sulfid(PPS);
Polyetherketon; Polyimide; Polyphenylene(PPP) Polybenzimidazol (PBI); Polylactid(PL)

Céc loai polyme k¥ thudt vd polyme dic biét dugc goi chung l1a polyme chat lugng cao, ding
trong c4c linh vuc cong nghé cao. Trong s6 d6 chi c6 Polybenzimidazol (PBI), Polyimide, Polylactide,
Polyamide 13 ¢6 khd ning tu phdn hiy sinh hoc.

Su khdc biét chinh trong cdu tric cdc lpai polyme khéng tv phan hiy véi cic polyme ty phin
hiy sinh hoc 1a cdc nhém chic tao nén sy séng trén trdi dit- C-H-O-N-S-P. Nhitng polyme mach
thing c6 chita cic nhém chifc trén d& dang tham gia vao cdc phdn Wng oxy héa-khi trong céc diéu
kién t nhién ctia moi trudng dé€ rdi véi sy tin cong cla cdc vi sinh vit, ching tan rd theo thdi gian.
Nhitng polyme tuy c6 nhém oxy nhu polystyrol (P), nhung véi cdu tric c6 vong ben zen , khd ning
tham gia vdo phan ing oxy héa khi¥ trong diéu kién ty nhién thdp hon, nén cdc vi sinh vit khé ldng
tin cong hon, 1am cho thdi gian tu phan hily ciia n6 kéo dai. B6i vdi cdc polyme chi c6 nhém CH thi
thdi gian ty phan hly cla né cang dai hon. V2 sé& 12 vinh citu n€u né chi ton tai duéi dang C-C nhy
than d4 hay kim cudng. Mot khdc biét nita 12 cing v6i sy phan hily( ma thdi gian 12 rdt dai, khdang
450 nim), c4c polyme truyén théng 6 thé dé lai di hai trong d4t, nu6c, khong khi, trong khi polyme ti
phin hly sinh hoc 12 thifc dn cho cdc ching visinh vit, nén khong dé€ lai mot di hai ndo cho méi
trudng.

Do c¢6 su khdc biét trong cdu tric nhu trén nén polyme ty phin hdy sinh hoc khong c6 d6 dai,
bén nhu c4c polyme truyén théng. Vi 1€ d6, cin thiét phdi c6 nhitng dang vat liéu twdng ing tinh ning
ciia polyme truyén thdng dé thay th&. Nghién cifu tSng hgp polyme ty phin hiy sinh hoc ¢6 cdc tinh
ning tudng ty nhu polyme truyén théng, ma qué trinh phin hiy né do céc vi khuén ddm nhi&m, khéng
ddi hdi nang lugng, khong tao ra cdc chdt doc hai cho moi trudng, ngugc lai, né con la thic dn cho cic
¢ m4y ti hon ngdy dém cin m&n khoi phuc sy cin bling sinh thdi trén trdi dit, 1a mdt nhiém vy hét
sitc bifc xdc ciia khoa hoc ngay nay.Nghién citu va sdn xudt né trong giai doan hién nay 12 m&i quan
tam dic biét ciia cdc nha khoa hoc, cdc doanh nghiép ciing nhu cla toan thé nhén loai.

TAm nhin ciia nhin loai trong th& k¥ 21 v& vai trd cla céc loai polyme ty phén hiiy sinh hoc
(polymeTPHSH) dugc tém tit trong tuyén bd ciia t8 chifc Hoa binh xanh [3]

(Materials made from naturally occurring or biologically produced polymer are the only truly
biodegradable< plastics> available. Since living things construct these materials, living things can
metabolize them) Tam dich”Céc vit liéu dudc 1am tif thién nhién hay cdc polyme sdn xudt tif qud trinh
sinh hoc, thuc sy 12 nhitng chit déo ty phin hiy. Cudc sdng dd tao nén ching va c6 thé phd hidy
ching”.

3. (Ing dung ciia polyme ty phin hiy sinh hoc:
Polyme tu phin hdy sinh hoc(polyme TPHSH) c6 2 dang ing dung chmh trong khodng 30 nim
qua.

Ung dung thi nhét 12 khd ning ty phin hdy cla né nim trong bdn thin chitc ning cda sin
phdm.

' + Chi khiu tr tiéu diing trong y t€ hay vat liéu boc thuSc vién ding trong cong nghiép dugc

phdm 12 nhitng vi du kh4 dién hinh. C4c sén phdm nay tuy gid thinh cao nhung d6 khéng phai

13 trd ngai chinh vi n6 phyc vu thi€t thyc cho sifc khoé clia con ngudi.
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+ C4c tdim mang polyetylen ty phin hily quang héa ding trong néng nghiép c6 tdc dung
diét cd dai, ting ning suit ciy trdng ma khong phdi ding chit diét ¢ methylen dibromide , c6
thé 4p dung dai trd trong vdng 5-7 ndm tdi ddy , bio ddm cho nhitng vu mia chin sém, khéng
sdu bénh va c6 ning sudt cao hon hin nhitng cich trong hién tai[4]:

- Dua hiu ting 13%

- Rau ting 5%

- Ngb ting 2,5%

Ung dung thi hai 13 diing 1am bao bi: Bao bi ty nhién va bao bi tdng hgp:
Bao bi tif nhién:

C6 hai loai biomalecule thién nhién ding 1am bao bi ty phin hdy: hydrocolloid va lipid
Hydrocolloid khéng c6 kha nang khdng dm, trong khi lipid khdng &m t5t, vi vay sy k&t hgp cla ching
tao thinh hé composite ¢ tinh ning wu viét hon mdi loai. Vi du vé trdi cam 12 mdt hén hgp nhu vy,
néu né chita nhiéu lipid s& 1am cho cam sém bj gia va chéng thdi hdng. Nhirng hé composite twdng ty
trong thién nhién 1am bao bi cho cdc loai qua chifa nhiéu nu6c. Ngoai ra con nhiéu hé composite khéc,
¢ chita cdc nguyén t& kim loai vi lugng dudc thién nhién tao nén, 1am v boc cho cdc loai hat, ma vé
trdu cda hat lda 1a mot vi du dién hinh. Céc loai bao bi ndy khic nhau vé tinh chit cling nhv d6 bén,
nhung c6 chung mdt nguyén ly, 12 bdn than ching s& ty phin hily trong thién nhién ma khéng dé lai
mot tdc hai nio, hon thé nifa, né con 13 thitc dn cho vi khudn & trong dat, lam cho dit mau m3 va tdi
x8p. C6 nghia 1a tir “cdt bui” sau mot chu trinh bi€n ddi sinh hod, né lai trd vé véi “cdt bui” chinh
bing con dudng di tao nén ching.

Bao bi t8ng hop: dudc ché tao biing con dudng tdng hdp hodc bi€n tinh cdc polyme truyén théng
dé c6 thé trd thanh ty phan hdy sinh hoc. Mic di di c6 nhiéu ti€n bd vugt bic, nhung cho dén nay
vAn chua c¢6 mot qui trinh ndo c6 thé dng dung rong rdi vi gid thanh cia né.

4.Céc dang polyme ty phin hiy sinh hoc:
Polyme ty phin hiy sinh hoc (polyme TPHSH) t6n tai trong 3 dang chinh:

4.1. Polyeste dugc san sinh bdi cdc vi sinh vit:

Cic loai polyme nay & dang nguyén thiy nhu poly(hydroxyalkanoate) nhin dugc bdi cdc ching
vi sinh vét chuyén héa cdc sin phim thién nhién nhu tinh bdt, chit béo va tr phin hily hoan toan
trong d4't, nudc sdng, sudi hay trong bi€n. C6 nhiéu dang khic nhau ciia poly(hydroxyalkanoate) dudc
con ngudi tao ra bing su chon lua chinh xdc cdu triic cda ngudn cdc bon thién nhién. Mac du vay, cdc
loai polyme nay khéng thé sdn xudt dai tra trén qui md c6ng nghigp vi chi phi cao, nén ngudi ta chi
trong st dung cdc hdp chit do thién nhién tao ra nhy 1a nguyén li¢u cho t8ng hop polyme tu phin hiy
sinh hoc.

4.2. Polysacharide thién nhién va cdc polyme thién nhién:

Polysaccharide dugc diing nhiéu trong y 1€ dudi cdc dang cellulose, cellulose va cdc ddng ding
ciia n6, heparin, dextrin, pullulan, pectin, chitin, chitosan hayluronic acid va alginate.
Mbt s dng dung quan trong cla cdc hdp chit cellulose: Cdc hgp chdt cellulose nhu metyl-, ethyl-,
aminoethyl-, hay acetate-phthalate- dudc sif dung 1am mang loc trong mdy chay thin nhén tao[5], 1am
vd boc thubc vién, bang vét thuong[6], chdt 1am ting sy twdng thich trong mdu([5], va thudng dugc sif

dung trong viéc loc mau véi vai trd ciia chit chng dﬁng tu, hay dugc ding 1am chit truyén din
plasma trong dung dich .

Chitin va chitosan ciing 13 mot dang polysaccharidé, dugc phdt hién tX¥ nim 1811 do
H.Braconnot trong khi nghién cifu vé ndm va dat tén 13 fungine. Ngay nay chitin va chitosan dugc
nghién citu v @¥ng dung rong rdi, dic biét trong linh vuc dugc va y t&€[7]. Hiu hét cdc dang
polysaccharide ti nhién khdc nhu heparin, alginat... déu dugc sit dung cho muc dich yt&€ va dugc
phim. '
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Polysacchride nhu tinh bdt ching han, c6 thé dugc sdn xuit vdi s6 Iugng 16n, gid thinh thip.
Tuy nhién cdc loai polymer nay c6 tinh déo kém bén, nén thudng dugc st dung sau khi da qua qud
trinh bién tinh hodc tao mang vdi polyme ty phin hiy sinh hoc tng hgp.Tuy nhién sy ph6i hop nay
vdn b bi han ch&. Vi sy phdt tri€n nhanh chéng cia nhitng ¢ng dung polyme, cin thiét phai tao ra
nhitng polyme TPHSH c6 nhitng tinh chit va khd ning thich hgp moi muc dich si dung riéng biét.
Trong ¥ nghia d6, polyme TPHSH tng hgp c6 nhitng 10i thé to i6n, dic biét nhitng ti€n bd gin day
trong khoa hoc va céng nghé polyme, c6 thé tao ra nhiéu chiing loai polyme véi trang thdi khdc nhau,
dé thich \tng v6i cong nghé hién cé.

4.3.Polyme TPHSH t&ng hgp, dic biét 12 cdc polyester béo:

Céc polyester béo nhu poly(e-caprolacton), poly(D,L, DL-lactide), poly(butylene sucsinate)...da
tr8 thanh thuong phdm va diu ra cla ching ngay cang ting lén. Bé&n canh cédc loai polyme TPHSH
nay, cdc nha khoa hoc di va dang sdng tao va thif nghiém nhiéu loai khic cho ng dung thyc t&€ nhu
poly(ester amide), poly(carbonat), poly( ester urethane). Cdc vinyl polyme la nhitng polyme truyén
théng, c6 trong lugng phan ti¥ 16n, thudng 12 nhitng polyme khong bi phan hdy sinh hoc, nhung ciing c6
nhirng dang dugc xem la c6 khd ndng ty phin hiiy sinh hoc nhu poly(vinyl alcohol). Gin diy, cdc nha
khoa hoc da c6 nhiéu c& gdng dua nhém ester vao néi d6i ciia hé vinyl- d€ bi&n d8i tinh chit trd vdi
moi trudng cla chiing, 1am cho chiing ¢6 khd ning ty phin hiy sinh hoc, nhung cho d&n nay vin chua
¢6 nhitng thanh cong ddng k€ c6 thé 4p dung vao thuc t&,

Polyme TPHSH t6ng hgp thudng biét d&€n vdi cic loai sau:

4.3.1.Polyester: Trong hé polyester, cdc polyme c6 nhiéu ng dung nhit 1a:

+ Lactide va glicoside copolyme: Pdy 1a mdt polyme di ¢6 nhiéu tng dung trong cbng nghiép
dugc, dé sdn xudt thudc cho ngudi va gia sic. N6 con ding d€ sdn xudt chi khiu ty tiéu, cic vat liu
trong chinh hinh va ghép xudng,cho viéc tao ra céc steroid, cdc chi't chéng ung thu, tao ra peptide va
protein, cdc loai khang sinh, vaccine, chdt gdy té, v.v... C6 thé néi ring k€ tir 1960 d&n nay, polyme
trén cd sd lactide va glicoside da trd thanh mot sdn phdm chi lyc cho cong nghiép dugc va y t&.

i
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* Polycaprolactone, polyhydroxybutyrate va cdc polyme ciia cdc hydroxy acid, dugc téng hgp

Trang 53



Science & Technology Development, Vol. 7, No. 12-2004

theo con dudng chi't do t8ng hgp nhung c6 thé bi phan hiy bdi vi khudn clia mdi trudng.
O
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4.3.2 Poly(ester amide): Va cdc dang tuong tu nhu poly( ;:—hydroxybutyrate PHB) polycarbonate,
polyester urethane, polyesterurea:
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4.3.4.Polyphosphazene:

Polyphosphazene

Poly(orthoester)

—l{-o—(!i-—(cuz)rj%o_ i (CHy) i-}w

Poly( SA-HAD anhydride)
5.Tinh hinh nghién cifu trong va ngoai nude:
5.1. Tinh hinh nghién cifu § nudc ngoai:

3 céc nude ¢ n_én khoa hoc tién ti€n, viéc nghién citu polyme ty phén hiy sinh hoc dugc ti€n
hanh tir 1du[8), trén nhiéu hudng, dic biét trong linh vyc y t& Trong nhitng nim gin diy, da c6 hang
trim c6ng trinh ding trén cdc tap chi chuyén nganh polyme vé cic polyme tu phin hidy sinh
hoc[9,10,11,12,13], dic biét 13 dong thdng tin dugc tip hdp trong “Polymeric Biomaterials” do
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4.3.6.Polyanhydride:
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Severian Dumitriu , University of Sherbrooke Quebec Canada[14] suu tdp va xudt bin qua cong ty
Marcel Dekker Inc, véi tdng lugng 44 cong trinh trong 1168 trang. Mot s6 cong bd khdc da gidi thigu
cdc sdn phadm polyme tu phdn hily ding trong linh vuc yt&€ & dang quang cdo [15]. Riéng vé viéc sif
dung céc acid béo thién nhién dé t8ng hgp polyme t phin hiy, s6 lugng cong trinh khéng nhidu va
cho d&n nay, chua c6 nhitng ti€n bd dot xudt nao cé thé 4p dung vao ddi sGng.

5.2. Tinh hinh nghién ciu § trong nudc:

& Viét nam, cdc nha khoa hoc trong c4c vién nghién citu hodc cdc trudng dai hoc, trong mudi
nim trd lai diy di c6 nhitng nghién cifu theo hudng néi trén, dic biét cdc nghién ciu vé chitin va
chitosan da thu dudc nhitng k€t qua t6t.[16 ] Linh vuc nghién citu bi€n tinh polyme truyén thdng bing
mot s6 acetat kim loai cling da dudc tién hanh[17,18 ]. Hién dang c6 dé tai cap Nha nudc vé bi€n tinh
tinh bt vdi polyme truyén thdng d€ tao nén polyme c6 thé phén hily, nhung cho dén thsi diém nay,
chua dudce cong bd. Réi rdc c6 mot s6 cong trinh t8ng hgp polyme[19,20,21,22,23 ] nhung chua di sdu
vao kha ning tu phin hiy va chua trd thinh mdt xu huéng chinh. Trong tuyén tap cdc cong trinh va
bdo cdo khoa hoc clia Phdn vién khoa hoc Vit liéu tai TPHCM [24] da c6 dé cip d€n polyme ty phén
hily trén cd s acid lactic chuyén hod thanh lactide va polylactide. Céc tdc gid da khdo sdtkha nang
phan hiy ciia miu polymer téng hdp dudc . K&t qud cho thdy miu polymer cé khd ndng phin hiy
hoan toan khi chén trong dAt sau thdi gian 30 ngdy. Gin ddy, nhém téc gid trén ciing da cong bd mot
s& két qud khio st qud trinh tSng hdp polyanhydric sucinic trén mot s6 xic tdc khdc nhau[25]. Mot
cong trinh khdc cia Trudng PHKHTN [26] da gi6i thi€u phdn Ung tring hop séng polyme metyl
metacrylat bing hé xiic tic oxy hod khit.

6.Ké&t luan:

Qua tim hiéu, chiing tdi thi'y ring polyme ty phin hiy sinh hoc 1a mdt dang trong hé vat liéu t8
hdp va cao phén tl, chua c6 nhiu nghién cifu & Viét nam, con & trén th€ gidi, dic biét & cdc nudc c6
né&n khoa hoc tién ti€n, ngudi ta dd dau tw cho nhitng nghién cttu nay khd 1au va tuy da thu dugdc nhitng
thanh tich vudt trdi, nhung vin chua thé€ dem 4p dung dai trd vi gid thanh clia né.

Viét nam 12 mdt nudc c6 ngudn tai nguyén thyc vat khd phong phi va da dang, trong d6 lugng
acid béo ti¥ ciy c6 ddu chi€m mot ty 1& dang k€[27], nhung chua dudc sit dung hgp Iy. N&u tif ngudn
diu béo trén c6 thé t8ng hgp duge mot dang polyme ty phan hiy sinh hoc v4i gid thanh chip nhin
dudc, c6 thé s& 13 budc dot phd trong cdng nghiép chit déo § Viét nam.

Bién tinh cc polyme truyén théng dé ning kha ning ty phin hiiy cia nd trong khi vin bdo ddm
céc wu di€m v&n c6 cla ching ciing 1a mdt hudng di c6 tri€n vong.

7.L3i cam on:

Chiing t6i xin chdn thanh cdm on H{i ddng khoa hoc tu nhién Nha nudc da cdp kinh phi cho
chiing t6i qua chuong trinh Nghién citu co bdn dé thuc hig¢n cong trinh ndy.

THE STUDY OF CONSPECTUS OF BIODEGRADABLE POLYMERS

Ho Son Lam, Vo Po Minh Hoang, Le Thi Thanh xuan
Institute of Materials Science HoChiMinh City — Branch
Institute of Science and Technology of Vietnam

ABSTRACT: The present article focus on the conspectus of biodegradable Polymers which have
schowed to play more and more role in our life since the first Synthesis of this kind of materials -ﬁﬁy
years ago. After giving an overview of the necessity and application of biodegradable polymer, the
research in and out Vietnam in this field, the article introduces some forms, structurs and categories of
biodegradable polymer, and put forward the research tendency in Vietnam
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