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TONG QUAN VE SU XUAT HIEN, NGUON GOC,
SU CHUYEN HOA CUA DUQC PHAM VA SAN PHAM
CHAM SOC CA NHAN (PPCPs) TRONG MOI TRUONG NUOC

A REVIEW OF OCCURRENCE, SOURCES AND FATE OF PHARMACEUTICALS
AND PERSONAL CARE PRODUCTS (PPCPs) IN AQUATIC ENVIRONMENT

TOM TAT

Mai trudng bi 6 nhiém, doi séng clia nguoi dan duoc cai thién 1 nhiing yéu
t0 thiic ddy viéc si dung duoc pham va cac san pham cham sdc ca nhan ngay
cang tang manh. Dugc pham va céc san phdm cham soc ca nhén sau khi di vao co
thé ngudi va dong vat s& duoc thai bo ra ngoai mdi truong qua duong nudc tiéu
va phan. Su tiép xdc 1au dai véi hop chét PPCPs 6 nong dd thap hodc ndng do gay
doc déu cd thé gay ra nhitng tac dong khong mong mudn ddi voi cac loai khong
phéi 1a myc tiéu, anh hudng toi stic khde con ngudi va hé sinh thai. Bai bao sé
cung cp cac thdng tin v su xudt hién va anh huéng clia cac hop chat PPCPs dbi
v&i mdi treong sinh théi.

Tlr khod: Duoc pham va cac san pham cham s6c ¢a nhan, moi tredng nude,
sinh théi.

ABSTRACT

The environmental pollution, improvement of living standards are factors that
promote the use of pharmaceuticals and personal care products. Pharmaceuticals
and personal care products (PPCPs) are excreted from the human body and animals
in the environment through urine and faeces. It has been shown that continuous
exposure to low, subtoxic concentrations of certain PPCPs can cause unexpected
consequences and unintended effects on non-target species and induce undesirable
effects on humans and ecosystems. This paper provides information on the
occurrence of PPCPs and their ecological impacts.

Keywords: Pharmaceuticals and personal care products, aquatic environment,
ecosystem.
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1.DAT VAN BE

M@i trudng séng ngay cang 6 nhiém, doi séng clia nguoi
dan dugc cai thién la nhirng diéu kién cho viéc str dung duoc
pham va cac san phdm cham soc c& nhan (PPCPs) trén thé
gi6i khéng ngling tang Ién hang nam. Cac hop chét PPCPs
bao gébm céc loai thubc chita bénh mua ban theo don va

Pham Thi Thanh Yén*", Vuong Thi Lan Anh?

khong theo don, thudc thiy, nwdc hoa, my pham, san pham
chdng nang, cac chat chan doan (cac chat tvong phan duoc
str dung trong chup cong huéng tlr va cac chi sé trong cac
thir nghiém mang thai) va thuc pham chic ndng (vitamin va
chét b6 sung ché do an uéng) theo dinh nghia clia co quan
Bdo vé& Mdi tridng Hoa Ky (USEPA) [1]. Cac chat nay khi di
vao co thé ngudi va dong vat sé dwoc dao thai ra moi treong
theo phéan va nuwoc tiéu duéi dang chat ban dau hodc chat
chuyén hoa. Két qua nghién ctru ctia Kummerer va cong su
(2009) cho thdy c6 khoang 10-90% lieu PPCPs dugc st dung
cho nguoi sé bai ti€t dwdi dang thude ban dau, phan con lai
duoc bai tiét dudi dang céc chat chuyén héa va/hoac cac
dang lién hop[2].

Sw xudt hién ctia duoc pham trong méi tredng duoc bat
dau dé cap vao nhirng nam 90 clia thé ky tréc va dwoc ghi
nhan dau tién trong nwéc mat la nam 1969 [1], khi cac
phuwong phap phan tich dau tién duoc phét trién cho phép
xéc dinh duoc pham trong cac mau phtc tap va cé ndng dod
thap. Cac hop chat PPCPs xam nhap vao méi treong nuwéc
mot cach truc ti€p hodc gian ti€p théng qua céc hoat dong
clia con ngudi nhw thai nwéc thai, chan nubi, bén phan va
tham thau tlr cac bai chén lap véi néng doé tir ng/L dén
mg/L. Trong mdi truong nwéc dudi tac dong cla cac qua
trinh vat ly, hda hoc va sinh hoc ching cé thé bi suy giam
dang ké, nhung nhiéu nghién ctru van phat hién thay sw ¢
mat cla cac hop chat nay trong nudc bé mat, nwdc ngam
va nuéc uéng. Cac chat dugc pham thuong dugc phat hién
thdy trong nuéc la khang sinh, thuéc gidm dau, steroid,
thudc chdng tram cdm, thudc ha s6t, chat kich thich [3].

Su ti€p xuc lién tuc véi PPCPs mac du & ndng do thap
van c6 thé gay ra cac tac dong khdng mong mudn déi véi
con ngui, v@i cac loai khdng phai la muc tiéu va hé sinh
thai [4]. Tac dong clia PPCPs v6i cac loai ca duoc cong nhan
dau tién vao cudi thap nién 90 [1] va c&c tac ddng nay ngay
cang duoc cac nha khoa hoc quan tdm. Do dé trong bai
béo nay sé dé cap dén sy xudt hién, anh hudng, si chuyén
hoa clia dugc phdm va cac san pham chidm sdc ca nhan toi
moi truvdng nwéc.

S8 45.2018 e Tap chi KHOA HOC & CONG NGHE | 123



CONG NGHE

2. HIEN TRANG SU DUNG DUQC PHAM O VIET NAM VA
TREN THE GIO|

M0i truorng ngay cang tré nén 6 nhiém nghiém trong da
lam cho ty 1& ngudi mac bénh va dac biét 1a cac bénh lién
guan dén ung thu va di truyén hoc gia tang. Biéu do6 dugc
thé hién qua luvgng tiéu thu thudc trén toan cau khong
ngrng tang lIén hang nam, theo uwoéc tinh cla Evaluate
Pharma, muc tiéu thu thudc toan cau sé gan cham ngudng
900 ty USD vao nam 2018. Két qua thdng ké cho thay 50%
téng chi tiéu thudc toan cau dugc st dung dé diéu tri 5
nhém bénh: ung thu, tiéu dudng, hen suyén hd hap, hé
mién dich va kiém soat m& mau [5]. Mikc chi tiéu binh quan
thudc cla cac qudc gia trén thé gidi I6n nhat [a My, Nhat
Ban va Canada gan 800 USD/nguti/nam; cac qudc gia dang
phat trién (gdbm ca Viét Nam) khoang 96 USD/nguoi/nam;
Trung Quéc khoang 121 USD/ngudi/nam; An Do la quéc
gia c6 mirc chi tiéu binh quan dau nguwoi thap nhat [5]. Nam
2007, Y la nuwéc co thi treong tiéu thu dwoc phdm I6n thie
ba & Lién minh Chau Au (EU) va chiém 12% t6ng lvong tiéu
thu & EU [6]. Két qua khao s&t & 71 qudc gia c6 thu nhap
thap va trung binh tr gitta ndm 2000 dén nam 2010 cho
thay lvong khang sinh sir dung déa tang Ién 30% trong dé
penicillin va cephalosporin chiém gan 60% tong tiéu thu
trong ndm 2010 [5]. O Tay Ban Nha, tdng lveng ibuprofen
dwoc ban ra méi nam wdc tinh khoang 276 tan, thudc
khang sinh dugc ban & muc thap hon nhu trimethoprim
khoang 3,7 tdn/nam [7]. ThuGc giam dau acetaminophen,
thudc chdng viém acetylsalicylic acid va ibuprofen la
nhitng dwgc pham duwgc tiéu thu nhiéu nhat & 3 nwdc Chau
Au (Anh, Phap va Tay Ban Nha) vao ndm 2003 va 2004, tiép
theo la khang sinh va thuéc chdong dong kinh
carbamazepine [8]. Acetaminophen cfing la thudc dwgc si
dung phé bién & Han Quéc, véi lvgng tiéu thu la
1.068.921kg trong nam 2003, ti€p dén la cimetidin véi san
lvgng s&n xudt hang nam 132.809 kg [9]. O c4c qudc gia
phat dang trién phat trién ty 1é dwgc phdm ban khéng theo
don la rét cao, nhv & Saudi Arabia va Syria la 78%, 87-97%
theo thi ty, d6i voi khang sinh, An Do 1a 64% nguoi dan
mua dwgc phdm khéng theo don, chi dva trén goi ¥ cla
nguoi ban hang va kinh nghiém truwéc do. Lugng khang
sinh ban khéng theo don & Hoa Ky va Lién minh Chau Au la
gan nhv khdng c6 [5].

Hién nay doi s6ng clia ngudi dan Viét Nam da duoc cai
thién dang ké, mirc d6 quan tdm dén cac van dé sirc khoe
ngay cang duoc chi y, nén lwgng thudc tiéu thu hang nam
khdng ngirng tang Ién. Theo két qua théng ké nam 2016
cho thdy téc do tang truéng cua thj truong thube trong giai
doan 2010-2015 la 17-20% va nam 2017 dv kién la sé cao
hon 17%, tiéu thu dugc phdm binh quan dau ngudi la 40
USD (ngubn tlr tdng két nganh dugc Viét Nam ndm 2016).
Thanh phd HO6 Chi Minh la thi truong trong diém véi lugng
tiéu thu Ién t6i 55% san lvgng thudc st dung ca nuwéc, Ha
NoOi dirng th hai chiém khodng 21% thi phan [1]. Thubc
tan dugc dang lvu hanh trén thi treong dugc chia thanh 15
nhém, trong dé cé 5 nhdm chinh chiém khoang 70% gia tri
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thi tredng gdm khang sinh, chuyén héa dinh duéng, tim
mach, than kinh va hé hap. Thuéc khang sinh va thudc
chuyén hoa dinh dudng la phé bién nhat, chiém lan luvgt
21,4% va 21,7% [1]. Mac du luat phap cua Viét Nam da quy
dinh rét rd vé viéc ban dugc pham theo don tir ndm 2005,
nhung theo két qua khao sat mot s hiéu thuéc ctia Bo Thi
Thiy Nga va cdng sv (2014) cho thay doanh thu ban khang
sinh khdng theo don tai cac hiéu thudc ndng thon va doé thi
la 88 va 91% theo thit tv [5]. Vi quy md san xuat ndng san
con nhé Ié chu yéu la theo hd gia dinh, nén viéc kiém soat
nguoi dan st dung thudc la rat khé khan. Trong ndam 2003
Viét Nam c6 khoang 138 khang sinh dwgc si dung trong
nudi trong thay san, trong dé cé 32 loai khang sinh duoc st
dung cho nu6i tém va 39 d6i véi au trung tdm [10].

3. SU XUAT HIEN DUOC PHAM VA CAC SAN PHAM CHAM
SOC CA NHAN (PPCPs) TRONG MOI TRUONG NUGC

Dugc pham va cac san pham cham séc ca nhan sau khi
st dung tuy thudc vao ban chét clia chat ma ty 1é dao thai
ra ngoai & dang chat ban dau hay chat chuyén hda la khac
nhau. Theo céc két qua nghién clru cho thay c6 dén 60-85%
thudc khang sinh duoc bai tiét qua phan ma van git
nguyén trang thai ban dau [10], nhv oxytetracyline 95%
lieu thudc di vao co thé sinh vat sé duoc thai ra moi truong
xung quanh & dang ban dau [10]. Trong vai thap ky gan
day, da phat hién trén 100 loai thudc khac nhau trong moi
trwvdng nwéc vai ndng do tir ng/L dén pg/L [8]. Cac dang
hop chat PPCPs dugc tim thay trong nwdc mat bao gom cac
hop chat ban dau va chat chuyén héa dwgc duwa vao co thé
sinh vat qua dwong ubng va tiém, cac san pham bi phan
hudy b&i moi trwong [1]. Hau hét cac cude diéu tra vé su xuat
hién cta PPCPs trong nuéc mat tap trung vao sv hién dién
cla PPCPs & dang thirc an va cac chat chuyén hoa cé hoat
tinh sinh hoc [10].

Nhiéu két qud nghién ctru cho thdy trong nuéc thai
thuong chira ham lvgng cao dwgc pham va cac san pham
cham s6c ca nhan ndng dd c6 nhitng noi 1én dén vai mg/L
[11]. Tuy vao qudc gia ma ham lwong cling nhw chiing loai
clia PPCPs trong nuéc thai la khac nhau. Nhuw két qua
nghién clru ctia Han va cdng sw (2006) cho thay da phat
hién mot s6 dwoc phdm trong nuwdce thai clia cac nha may
Xt ly nuwéc thai tai Han Qudc nhuv acetaminophen,
carbamazepine, diclofenac, ibuprofenva axit salicylic [12].
Dac biét la Acetaminophen la mdt trong nhirng dwoc pham
dwoc phat hién nhiéu nhéat trong nuéc thai clia cac nha
may xt ly nuéc thai & Han Quéc. O M§ hop chat nay da
duoc phat hién trong 24% mau nudc véi ndng do téi da 10
ug/L [9]. & An P cac thudc thuong dwoc phat hién thay
trong cac ngudn nuoéc thai sinh hoat la carbamazepine
(thu6c than kinh), atenolol (ha huyét &ap), triclocarban va
triclosan, trimethoprim va sulfamethoxazole (thuéc khang
khuan), ibuprofen va acetaminophen (thudc giam dau) va
caffein [13]. K&t qua phan tich nuéc thai trong 4 nha may x
ly nuéc thai tai Tay Ban Nha déi voi estrogens, khang sinh
va thudc chéng dong kinh la tvong déi thap, tr nhé hon
gi¢i han phat hién dén 0,97ug/L, thudc chéng viém tir nhd
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hon gi¢i han phat hién dén 50,6pug/L [14]. Viéc x& ly nuéc
thai bang phuong phap sinh hoc sé loai bd khong triét dé
cac héa chéat duwgc pham, hiéu qua loai bo thuong dao
dong tir 12,5% dén 100% [13]. Nhv néng d6 17B-estradiol
trong nuéc thai ra clia nha may xt ly nwéc thai & Thuy S¥,
Han Qudc la 9,2ng/L va < 1ng/L twong tng [15].

Nwéc thai khong dugc xi ly triét dé cac hda chat duoc
pham s& di vao cac ngudn nuwdc mat. Két qua phan tich cac
chét trong cac ngudn nudc mat & Y da phat hién thay nhiéu
loai héa chat dwgc pham khac nhau, dac biét 1a & séng Po
va sbng Lambro néng do lén dén trén 3000ng/L
(paracetamol - 3590ng/L, furosemide - 605ng/L, sotalol -
504ng/L, carbamazepine - 345ng/L, ofloxacin - 306,1ng/L,
naproxen - 264ng/L, hydrochlorothiazide - 255,8ng/L,
lincomycin - 248,9ng/L, atenolol - 241,9ng/L, sulfadiazine -
236ng/L, ibuprofen - 210ng/L, axit salicylic - 205ng/L va
bezafibrate - 202,7ng/L) [6]. Khang sinh, cholesterol,
caffeine, chat chuyén hoa caffein 1,7-dimethylxanthine,
hormone steroid, cotinin va triclosan la nhing chéat thudng
duoc phat hién thdy trong cac mau nudc méit duoc 1y vao
nam 2002 va 2008 trong cudc khao sat clia co quan Diéu tra
Dia chat Hoa Ky (USGS) [1].

Duoc pham khong chi tim thdy trong cac ngubn nuéc
thai, niwéc mat ma con tim thay trong cac ngudn nwéc ngam
nhu két qua diéu tra toan qudc vé ham lwong khang sinh
trong nuéc ngadm & Trung Qudc la tir 0,019-1,270ug/L [13].
Chaider va cong su (2016) da tim thdy 27 chét hitu co gay 6
nhiém bao gdm khang sinh, chat kich thich than kinh, thuéc
gidm dau, va thudc ha cholesterol trong mau Ién dén 62ng/L
trong 20 giéng & Cape Cod, Massachusetts, Hoa Ky [16]. Két
qua phan tich ham lugng céc chéat trong 1231 mau nuéc
ngam (dd sau trung binh cla céc giéng la 61m) duoc st
dung dé cung cdp nudc udng céng cong & California My
acetaminophen (dwoc str dung nhw thudc gidm dau, tan suat
phét hién 0,32%, ndng do tdi da 1,89ug/L), caffein (chat kich
thich, 0,24%, 0,29mg/L) carbamazepine (6n dinh trang thai,
15%, 0,42ug/L), codeine (opioid giam dau, 0,16%,
0,214ug/L), p-xanthine (chat chuyén héa caffein, 0,08%,
0,12ug/L), sulfamethoxazole (khang sinh, 0,41%, 0,17ug/L) va
trimethoprim (khang sinh, 0,08%, 0,018ug/L) [5]. Nong do
carbamazepine trong nuéc ngam tai hai thanh phd Leipzig
vaHalle ciabicla2-75va2 - 51ng/L theo thi ty [3].

4. NGUYEN NHAN O NHIEM DUQC PHAM VA CAC SAN
PHAM CHAM SOC CA NHAN VAO NUOC

Céac hgp chat PPCPs trong nuéc cé lién quan chat ché
dén hoat dong clia con nguoi, vi hau hét cac hop chat nay
la cAc san pham clia quéa trinh téng hop khong phai tir tw
nhién. Chi c6 mot vai PPCPs nhu caffeine la c6 nguon tw
nhién, chang duoc tao thanh tir 60 loai thuc vat [3]. Nguyén
nhan chinh & nhiém dwgc phdm vao nuéc 1a do nwdc thai
sinh hoat, qua trinh tham thau nudc tir bai rac, nudc thai va
chét thai chan nuoi.

Nuéc thai sinh hoat la ngudn quan trong nhat dua cac
hop chat PPCPs vao mdi trvong nuéc. Nwoc thai tir cac hd
dan theo cong rédnh di vao cac hé thong xt ly so clp chi bi

loai bd mot phan nhd nhe qua trinh hdp phu vao ban lang
[17]. BGi v&i qua trinh x{ ly sinh hoc, tuy thudc vao ban chét
clla cac hgp chéat PPCPs trong nwdc thai ma ching co thé
duwoc xt ly & cac mirc khac nhau. Nhu trong nghién ctiu clia
Salgado va cong sy cho thdy trong qua trinh sinh hoc
diclofenac chi bi phan hdy duéi 25% nhung ibuprofen va
ketoprofen co6 thé bi phan hly dén trén 75% [18]. Nudc thai
c6 chira cac hop chét PPCPs sé di vao trong nuéc mat va dudi
tac dung cla diéu kién ty nhién ching sé ti€p tuc duwoc bién
d6i nhung téc do dién ra cham [3]. Nhe qua trinh thiy déng
va tham thau, cac hgp chat PPCPs ¢6 thé dwgc di chuyén téi
cac mach nwéc ngam. Hién nay mot s6 hgp chat PPCPs da
duoc sir dung dé danh gia qua trinh di chuyén clia cac hop
chét PPCPs tlr nwéc mat vao ngudn nuéc ngam [19].

B&i chén 18p 1a noi cudi cung thai bé cac chét thai rén va
ban rén co chira cac hop chat PPCPs tir cac loai thubc hét
han, cac san phadm cham sdc ca nhan khac. Trong bai chon
I&p cac chat nay cé thé dugc sinh vat chuyén hda hoac hap
phu vao chét thai ran hay hoa tan vao trong nuéc rac.
Nhiéu két qua nghién clru d& phat hién thay néng dé cao
cac hop chat PPCPs trong nuéc rac nhu ibuprofen da duoc
tim thdy Ién dén 167mg/L, naproxen, phenazone cé nhitng
noi ndng do 1én dén 520mg/L, 1000mg/L theo thir tw [3]. O
diéu kién yém khi cta bai chon l1ap va nwéc ngadm cac hop
chét hitu co khé bi phan hiy hon nén ching thuong cé
nong do cao.

Viéc st dung thudc thi y dé ngén ngira bénh tat va kich
thich tang trvdng ngay cang dwgc quan tam, cac nghién
clru cho thay day la moét trong nhitng nguyén nhan gay 6
nhiém dwoc phdm dic biét 1a khang sinh vao méi truong.
NGi chung cac khang sinh khi vao co thé dong vat chi bi
hap thu va chuyén héa mét phan, phan con lai sé dwgc dao
thai qua phan va nuwéc ti€u ra ngoai. K&t qua phan tich
khang sinh tetracyclines va sulfonamides trong nwéc mat
va dat gan co s& U phan lon, véi ndng do |én dén 250mg/L
va 170mg/kg theo thi tu [20].

5. ANH HUONG CUA O NHIEM DUQC PHAM TRONG MOI
TRUONG NUOC

Dugc phdm va cac san pham cham séc ca nhan (PPCSs)
da c6 mat trong mdi trvong tlr 1au, nhung sy hién dién va
tdc dong cua chung véi méi trwong chi méi duoc cong
nhan gan day. D6 la nho nhitng ti€n bo trong k§ thuat phan
tich da gitp phat hién chiing & ndng do rat thap trong méi
tredng. Hién nay Lién minh Chau Au da dwa ra nhitng quy
dinh vé ndng dé t6i da cho phép ctlla mot s6 chat hitu co ¢
trong nwéc mat va nuéc ngdm nhuv mot sé loai thude triv
sau va cac san pham chuyén hoéa ctia chling, dung mai clo,
hydrocarbon thom da vong, chat khiv tring, cac hop chét
hitu co dé bay hoi va cac chat diét khuén, ... [21]. Tuy nhién
nhitng thdéng tin vé doc tinh va tdc dong mdi trvong cla
mot s luong 16n céc chat gay 6 nhiém, dic biét 1a cac hop
chét hitu co khdng nam trong danh muc hoa chét phai
gidm sat con rat han ché. Cac nghién clru gan day da chira
nhitng anh huéng clia cac hgp chat PPCPs d6i voi sinh vat
thay sinh va hé sinh thai trong méi trvong nuéc mat nhu
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thé hién trong bang 1. Nhw nghién cru vé doc tinh moi
trwdng trong phong thi nghiém da chirng minh, cac hgp
chat PPCPs da co tac dong |én céac diém két thic nhuw sinh
san, tang trwdng, hanh vi va an cda ca va dong vat khéng
xwong song [22].

K&t qua thé hién trong bang 1 cho thay & ndng do6 cao
cac hop chat PPCPs m6i cé khad nang gay anh huéng cap
tinh d6i véi quan thé sinh vat trong nuéc, trong khi do
ndng do phat hién trong nuéc mat thuong nam trong
khodng tlr ng/L dén ug/L. Do d6 anh hwdng cép tinh noi
chung khong phai la mdt mdi quan tam. Nhwng su ti€p xdc
lién tuc cla cac sinh vat thay sinh véi cac hgp chat PPCPs
c6 thé gay ra cac anh hudng man tinh.

Khang sinh ton dv trong maéi truong sé dat 4p luc chon
loc d6i véi quan thé vi khuan, két qua la ty & xuat hién cac
vi khuan khang thuéc ngay ca & ndng dé thap tang lén. Su
xuét hién cac vi khuan khang thuéc khang sinh s& lam giam
hiéu qua st dung khang sinh déi voi cac sinh vat muc tiéu.
Hon nira, n6 cd thé anh hwdng dén sinh vat hoang da va do
do6 1am thay déi hé théng mién dich cla con ngudi, gian
ti€p gay ra nhitng van dé sirc khée nghiém trong & nguoi.

Diclofenac va 17a-ethinylestradiol cé thé gay rdi loan
céu trdc trong than, rudt va lam thay doi cac gen lién quan
toi qua trinh ki€ém soat sy trao doi chét trong ca [15]. Tac
déng lau dai doi voi ca cé thé anh hudng dén sy s6ng sot
va hé théng sinh san cla chang. N6 cling goi ¥ rang tac
dung cla diclofenac 1én cac co quan cla ca sé gidng voi
dong vat cé vi bao gdbm ca con nguoi [23]. Sy gia tang
néng do Carbamazepine va Diclofenac trong nuéc sé dan
dén nhitng &nh hudng bat lgi trén lap luc trong tao[15].

Doi véi cac loai dwgc pham dwgc thiét ké dé diéu chinh
hé théng mién dich va ndi tiét, khi ton lvu trong moi
treong nwdc ching co thé dan t6i sv réi loan nai tiét & hau
hét cac dong vat c6 vi, chim hay cé [6]. Vi du nhu mét s6
chat noi ti€t s& phan hdy cac héa chat hodc hgp chat (EDCs)
trong moi tredng va can thiép vao chirc ndng hoocmon ty
nhién ctia co thé bang cach bat chuéc, ngan chan hodc pha
hoai cac hoocmon [1]. Két qua nghién cru clia Santos va
cong sy (2010) cho thdy hgp chat hoocmon 17a-
ethinylestradiol c6 anh hudng dang ké toi ca nhw giam su
thu tinh thanh céng, tang san lwgng triing va giam sb
lvgng c& ngtr duc khi ndng dd 17a-ethinylestradiol >1ng/L
[15]. Cac san pham suy thoai moi trvong clia PPCPs, déc
biét la cac san pham duoc tao thanh tir st phan hdy quang
hoa, c6 thé doc hai hon cac hop chat goc ban dau hodc cac
chét chuyén hoa.

Bang 1. D liéu ddc tinh sinh thai clia dugc pham va cac san pham cham sc
canhan 6, 11, 14]

Khoi Dii liéu sinh thai
Duoc pham lugng | LogK,, Lodi ECs,
phan t& (mg/L)
Thu6c chdng viém (Anti-inflammatory drugs)
Diclofenac V. fischeri -15min
269 451 e 9,7
(CyHiCiNO) (Vikhuén) 0
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Ibuprofen H.attenuata - 96 h
206 3,94 . . 1,65
(CsHig0s) (BV khong xuong song)
Ketoprofen V. fischeri -15min
254,281 4,0 . 15,6
(CeHr03) (Vikhuan)
Naproxen H.attenuata - 96 h
230 3,18 A . 2,62
(CusHi03) (BV khong xuong song)
Axit salicylic v fischeri -15min
138 2,26 L 431
(C7H;0) (Vikhudn)
Phoi ca nguavan -72 h
Acetaminophen | 151,164 anguay 340
(C8)
Khéng sinh (Antibiotics)
Sulfamethoxazole Psubcaitata- 96 h
253279 | 0,89 \ 0,15
(010H11N3038) (Tao)
Trimethoprim 2003 035 D.n]agma -96 h 1
(CyHigN0y) (BV khing xuong song)
Ofloxacin D.magma-48h
361,38 0,35 . . 76,58
(CgHaoFN:0,) (BV khdng xuong sdng)
Thubc chdng dong kinh (Nervous stimulan)
Carbamazepine D.magma-48h
236 2,45 . . 138
(CisHoN:0) (BV khéng xuong song)
P-Blocker D.subcaitata - 48 h
Propranolol 259,34 0,7 ' (T20) 0,70
(016H21N02)
Estrogens
17a-
S.purpuratus
Ethinyloestradiol | 296403 | 42 PUPIELS 1 0g
(BV khdng xuong song)
(CZOH2402)
17B-Oestradiol S.purpuratus
(CigHu0y) 212,38 40 (BV khdng xuong song) 001
. S.purpuratus
Estriol (CgH,,0 288,38 2,8 . . 1,52
0lCatt0 (BV khdng xuong song)
T.battagliai - 10 ngay
Estrone (C,gH,0,) | 270366 | 4.1 OV Kning wong ing) 0,10
Chat diéu chinh lipit (Lipid regulators)
Axit clofibric D.magma-48h
215 2,6 . . 72,0
(CaoH,0C1) (BV khéng xuong song)
Gemfibrozil H.attenuata - 96 h
250 48 . . 1,18
(CisH05) (BV khéing xuong s6ng)

6. QUA TRINH CHUYEN HOA VA LOAI BO DUQC PHAM
VA CAC SAN PHAM CHAM SOC CA NHAN (PPCPs)
TRONG NUOC

Dugc pham va cac san pham cham séc ca nhan thuong
dugc thiét ké twong d6i 6n dinh trong co thé, dé duy tri
ndng dd mong muén. Vi vay, n6 co thé dugc dy kién rang
nhiéu dugc phdm cé dd bén twong doi cao trong moi
truong. Tréi nguoc voi cac hop chét gbc, cac chat chuyén
héa clia chung duogc tao ra tir giai doan phan (ng dau (nhw
oxy hoa, thily phan) s& dé bi bién d6i hon. K&t qua nghién
clru cho thdy cac chat chuyén hoa giai doan dau nhw 10,11-
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dihydro-10,11-dihydroxycarbamazepine  (CBZ-Diol),  2-
hydroxyibuprofen va oxazepam c6 thoi gian ban hdy thap
hon so v&i chat ban dau ctia ching [11]. Nhuv vay, qué trinh
chuyén hoa ctia duvgc pham trong nguoi va trong cac hé
théng méi truong la khac nhau. Tinh chat héa hoc, héa ly,
sinh hoc clia ching (nhv kha nang hap thuy, hap phu, phan
hady sinh hoc, dé phan cuc) cling gay anh huéng rat 16n t6i
qua trinh phan hay va chuyén héa.

Trong nudc cac hgp chat PPCPs co thé bi chuyén héa
bai hai qué trinh quang héa triyc ti€p va quang héa gian
ti€p. Quang hoa tric ti€p xay ra khi cac hgp chat tiép xuc
truc ti€p anh sang va két qua la ching da bi chuyén héa.
Quang héa gian tiép xay ra khi anh sdng phan rng véi mét
phéan ti khac, thwong lam cho chat bi hoa tan (DOM) hoac
nitrat héa trong nuwéc mat sau dé6 méi phan ng véi mot
hop chéat PPCPs. Tuy thudc vao mirc d6 quang hda ciia mot
hop chat ma cac chat PPCPs trdi qua qua trinh quang héa
triec ti€p va/hoac gian ti€p vai ty Ié khac nhau. M6t sé cac
nghién clu vé cac qua trinh quang héa clia dwgc pham
trong moi truong cho thay cac chat ibuprofen, ketoprofen
va cimetidine chiu tac dong chi yéu cla cac qua trinh
guang hoa gian ti€p con cac chat nhw triclosan, diclofenac,
iopromide va sulfonamids lai chiu tac déng cla qua trinh
guang héa truc ti€ép [10]. T6c dd phan hly quang hoéa la rat
khac nhau gitta cac chat, thoi gian ban hdy cé nhitng chat
chi mét ngay nhung cé nhitng chat Ién dén hang tram
ngay nhu carbamazepine va axit clofibric la trén 100 ngay,
sulphamethoxazole, diclofenac, ofloxacin va proponolol la
2,4;5,0;10,6 va 16,8 ngay twong (rng [24].

Sy hdp phu vao tram tich la mot qué trinh quan trong
trong sw van chuyén va chuyén hoda clia cac hop chat PPCPs
trong nwéc mat. Qua trinh hap phu tay thudc vao tinh chat
cla cac chat PPCPs nhu hé s6 phan bd hitu co (Koc), hé s6
octanol - nuéc (Kow), hé s6 hdp phu K, Céac hop chat cé
khoi lvgng phan tlr cao, hé s6 octanol - nwéc logKow > 5 thi
dé bi hdp phu vao tram tich va dugc loai bd nho qua trinh
dong keo tu. Nguoc lai, nhitng chat co6 logkow < 2,5 thi kha
nang bi hap phu thap va cé thé di vao nwdc mat hoac gitr
lai trong dat [15]. Ngoai ra chiing con tuy thudc vao nhiéu
yéu t6 khéc, diéu nay dac biét quan trong voi cac hop chat
khang sinh. Vi du, su hap phu cla ciprofloxacin da dugc tim
thay lién quan truc tiép dén ham lvgng sét va ty Ié nghich
V@i dd pH trong nuéc [25].

Phan hay sinh hoc, thay phan va bay hoi khdng phai la
nhitng qué trinh anh hudng Ién téi sy chuyén héa cac hop
chat PPCPs trong mdi truong. Vi cac hop chat PPCPs trudc
khi di vao cac ngudn nwdc mat ching da trdi qua qua trinh
chuyén hoa sinh hoc trong co thé nguoi va déng vat, trong
qua trinh xt ly nwéc thai. Theo nghién ciru clia Yamamoto
va cdng si (2009) cho thdy c6 tdm trong sé cac dwgc pham
duoc nghién clhu (acetaminophen, atenolol,
carbamazepine, ibuprofen, ifenprodil, indomethacin, axit
mefenamic va propranolol) khang lai qua trinh phan hay
sinh hoc cula cac sinh vat trong nuéc song [15]. Tuy nhién,
caffein va cotinine, cé thé duoc st dung nhu la chét chi thi

cla chéat thai con nguoi, do si ton tai lau dai cla chdng
trong nwéc mat va da tim thay si phan hly sinh hoc cla
chiing trong chat nén [1]. M6t s6 chat hda hoc cé kha nang
chong lai cac phan (ng thdy phan, thiic day qua trinh axit
hoac enzym néu né khong bi chuyén héa trong hé thong
tiéu hoa [10]. Qua trinh bay hoi khdng phai la mot yéu to
guan trong trong st chuyén héa va van chuyén ctia PPCPs
trong nwéc mat, vi phan Ién cac chat nay thuong c6 do bay
hoi thap [1].

Tly thudc vao ban chét cda cac hgp chat dugc pham
ma chiing c6 thé bi loai bo & cac giai doan va mirc do khac
nhau trong cac hé théng xt ly. Vi du nhu ibuprofen,
diclofenac, ketoprofen, khang sinh fluoroquinolone
ofloxacin, khang sinh azithromycin, thuéc chéng histamin
loratidine, chat B-blocker propanolol, xa hvong galaxolit va
tonalit, va hoocmon sinh duc 17(3-estradiol ¢é thé loai bo
ngay giai doan dau cla qué trinh x& ly [10], nhung
carbamazepine [16], iopromide va hydrochlorothiazide
khong bi loai bd béi qua trinh so cip va th cap [10]. Qua
trinh hdp phu bang than hoat tinh c6 thé loai bé phan lén
axit clofibric, ibuprofen, gemfibrozil, fenoprofen, naproxen,
ketoprofen, diclofenac, indomethacin, propyphenazone
trong nuéc [1]. Néu nwéc thai chira cac hop chat PPCPs chi
dugc xr ly trong cac hé thdng xt ly nwéc thai thdng
thuong, thi chiing bi loai bd khong dang ké. Vi & day céc
hop chét dwgc loai bd chd yéu nhé qua trinh phan huy sinh
hoc va hap phu vao bun hoat tinh [14]. Cac nghién c*u gan
day cho thay sir dung céac cong nghé xt ly tién tién co kha
nang loai bd hiéu qua cac hgp chat PPCPs khéi nudc thai
nhr phwong phdp mang sinh hoc (MBRs), thdm thau
nguoc, siéu loc, loc nano va quéa trinh oxy hoéa tién tién
(AOPs). Bang phuong phap mang sinh hoc cho phép loai
bd hiéu qua cac hop chat axit mefenamic, indomethacin,
diclofenac, propyphenazone, pravastatin va gemfibrozil
nhwng khdng hiéu qud véi cac chat B-blockers, ranitidine,
famotidine va erythromycin [10]. Phuong phéap tham thau
nguoc loai boé téi 95% cac hop chat 17B-estradiol va 170-
ethinylestradiol va loai bé hoan toan sulphonamides,
diaminopyrimidine va fluoroquinolone. Siéu lgc lién quan
dén cac mang té bao cho phép PPCPs di qua, nhwng co thé
loai bo cac dwgc pham cé tinh ky nwdc cao do bi hap phu
[1]. Phwong phap oxy hoa ti€én tién (AOPs) la st dung cac
chdt nhe ozone (O,) két hop vai H,0, hodc tia UV, H,0,/UV
va phan rng quang héa cta titanium dioxide (TiO,) dé tao
thanh g6c hydroxyl (OH). G6c nay sé phan (rng khdng chon
loc véi tat ca cac hop chéat hitu co ¢ trong nwéc chuyén
ching vé dang it 6 nhiém hodc khéng 6 nhiém. Do d6 né
cho phép loai bd gan nhu hau hét cac hop chat PPCPs
trong nwéc nhuwng chi phi gia thanh cao hon nhiéu so v6i
cac phuong phap khac. Vi du nhv st dung ozone & liéu
lvgng thép (0,2-0,3mg/L) va liéu trung binh (1-5mg/L) cho
phép loai bd duwoc mot sé dwgc phdm gém: cac hoocmon
17a-ethinyloestradiol va 17p-estradiol, thu6c giam dau va
khang viém naproxen, thu6c khang sinh sulfamethoxazole,
erythromycin va trimethoprim [9].
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7.KET LUAN

Dugc pham va cac san pham cham séc ca nhan (PPCPs)
duoc st dung rong khap trén thé gidi, nhidu nhét 1a thuéc
khang sinh, thudc gidm dau, thudc chéng viém.

Céac nghién clru trén toan thé gi¢i da phat hién thay sy
xudt hién clia cac hgp chat PPCPs véi nong do tir ng/L dén
Hg/L trong nuéc mat va nwdc ngam. O ndng do nay ching
khong gay anh huéng cap tinh téi sinh vat thdy sinh nhung
tiép xuc 1au dai van c6 nguy co gay anh huéng.

Phuong phap xt Iy nwdc thai théng thuong khong thé
loai bd hoan toan cac hgp chat PPCPs khéi nwéc thai. Bé cd
thé loai bo hiéu qua cac hop chat PPCPs can phai st dung
phuong phap oxy hoa tién ti€én (AOPS).
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