PHU LUC 10.14 XAC PINH DUNG MOI TON DV

Quy trinh mé ta trong phu luc nay dwoc ap dung dé xac dinh dung méi tn dw trong céac truéng hop:

1. Binh tinh dung méi nhédm 1 va dung méi nhém 2 tdn dw trong dwoc chét, ta dwoc, hay dwoc pham:;
2. Thir gi¢i han dung méi nhém 1 va dung moi nhém 2 khi ching ton tai trong dwoc chét, ta dworc, hay
dwoc pham;

3. Dinh lwgng dung méi nhém 2 khi lwgng tén dw Ién hon 1000 ppm (0,1 %) hodc dinh lwgng dung moi
nhém 3 tdn dw khi c6 yéu ciu.

Cac dung mdi tén dw nhédm 1, nhém 2, nhém 3 duorc liét ké tai cac bang trong Phu luc 10.14.1 Quy dinh
ddi v&i tap chéat 1a dung mai tén duw.

Chuyén luan nay gi&i thiéu 3 cach pha mau thi va cac diéu kién ky thuat tiém pha hoi cac mau thir hoa
hoi I&n hé thdng séc ky khi. Str dung hai hé séc ky, hé sac ky A thuwéng dwoc chon trede, con hé sac ky
B thwdng dwoc dung dé cling cb két qua phat hién. Viéc chon cach pha mau tht tiy thudc vao do tan
ctia mau thir. Trong mét sé it trwérng hop cach pha mau tuy thudc dung méi tdn dw can kiém tra.

Céc dung méi tdn dv sau day khéng dé dang phat hién dwoc bang cac diéu kién tiém pha hoi ghi trong
chuyén luan nay: formamid, 2-ethoxyethanol, 2-methoxyethanol, ethylen glycol, N-methylpyrrolidon va
sulfolan. Phai ap dung cac qui trinh khac thich hop dé kiém tra sy tén dw cia cac dung moi trén.

Khi dung qui trinh cGia chuyén luan nay dé dinh lwong cac dung méi tdn dw, phai tién hanh thAm dinh qui
trinh.

TIEN HANH
Thwe nghiém bang phuong phap séc ky khi (Phu luc 5.2) véi k§ thuat tiém pha hoi tinh (static head-
space injection).

Pha mau thor

Cdch 1: Dung dé kiém tra dung mdi tén dw trong cac chét tan trong nuéc.
Dung dich méu thir (1): Hoa tan 0,200 g mau thir trong nude va pha loang thanh 20,0 ml véi nuée.

Cdch 2: Dung dé kiém tra dung mdi tén dw trong cac chét khong tan trong nwéec.
Dung dich mau thir (2): Hoa tan 0,200 g mau thir trong N, N-dimethylformamid (DMF) (TT) va pha loang
thanh 20,0 ml v&i cung dung mai.

Cdch 3: Dung dé kiém tra N,N-dimethylacetamid va/hodc N,N-dimethylformamid khi biét ré hodc nghi
ng® c6 mot hodc ca hai dung méi nay ton dw trong mau thir.

Dung dich m&u ther (3): Hoa tan 0,200 g mau thiy trong 1, 3-dimethyl-2-imidazolidinon (DMI) va pha loang
thanh 20,0 ml v&i cung dung mai.

Khi khéng cé cach pha mau nao néu trén phi hop véi mau thir, thi cach pha mau thir va diéu kién tiém
pha hoi tinh ap dung phai dwgc chirng minh la phu hop.

Dung dich dung méi (a): Hoa tan 1,0 ml dung dich dung méi tén dw nhém 1 chuén trong 9 ml dimethyl
sulfoxid (TT) va pha loang thanh 100,0 ml v&i nwdc. Pha loang 1,0 ml dung dich thu dwoe thanh 100,0
ml v&i nwée. Tiép tuc pha lodng 1,0 ml dung dich thu dwoc thanh 10,0 ml vé&i nwoce.

Céc dung dich dbi chiéu pha twong rng v&i cac gidi han sau: benzen 2 ppm; carbon tetraclorid 4 ppm;
1,2-dicloroethan 5 ppm; 1,1-dicloroethen 8 ppm; 1,1,1-tricloroethan 10 ppm.

Dung dich dung méi (b): Hoa tan mét lweng thich hop dung méi ton dw nhém 2 trong dimethyl sulfoxid
(TT) va pha loang thanh 100,0 ml v&i cung dung méi. Tiép tuc pha lodng vé&i nude dé thu dwoc dung
dich c6 néng dd bang 1/20 gi¢i han quy dinh tai Bang 10.14.1-2 trong Phu luc 10.14.1 Quy dinh di v&i
tap chat Ia dung méi tén dw.

Dung dich dung méi (c): Hda tan 1,00 g dung mdi hodc cac dung méi co trong mau thir véi dimethyl
sulfoxid (TT) hodc nuwéc (néu thich hop) va pha lodng thanh 100,0 ml v&i nuée. Tiép tuc pha loang véi
nuée dé thu dwoc dung dich co6 ndng do bang 1/20 gi¢i han quy dinh tai Bang 10.14.1-1 hodc Bang
10.14.1-2. trong Phu luc 10.14.1 Qui dinh ddi v&i tap chat la dung méi ton dw.
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Dung dich méu trdng: Chuan bi nhw cach pha dung dich dung méi (c) nhwng khéng thém dung méi can
xac dinh (dé kiém tra pic nhiéu).

Dung dich thir: L4y 5,0 ml dung dich mau th&r va 1,0 ml dung dich mau trdng cho vao mét lo dwng mau
tiém.

Dung dich déi chiéu (a) (nhém 1): Ly 1,0 ml dung dich dung méi (a) va 5,0 ml chéat pha loéng thich hop
vao mot lo dwng mau tiém.

Dung dich déi chiéu (a;) (nhém 1): LAy 1,0 ml dung dich dung méi (a) va 5,0 ml dung dich mau thtr vao
mét lo dwng mau tiém.

Dung dich déi chiéu (b) (nhém 2): LAy 1,0 ml dung dich dung méi (b) va 5,0 ml chat pha lodng thich hop
vao mot lo dwng mau tiém.

Dung djch dbi chiéu (c): Lay 1,0 ml dung dich dung méi (c) va 5,0 ml dung dich mau thir vao mét lo dung
mau tiém.

Dung dich dbi chiéu (d): Ly 1,0 ml dung dich mau trang va 5,0 ml chéat pha lodng thich hop vao mét lo
dwng mau tiém.

Déng kin cac lo dung mau tiém néi trén bang nit cao su cé bao I6p polytetrafluoroethylen va gilr béi mot
vong chup ngoai bang nhém. Léc manh dé cé mét dung dich déng nhat.

Céc diéu kién tiém pha hoi tinh c6 thé dung:

Théng s6 hoat déng Cach pha mau

1 2 3
Nhiét d6 can bang (°C) 80 105 80
Thoi gian can béng (min) 60 45 45
Nhiét d6 dong chay (°C) 85 110 105
Khi mang Nitrogen hodc heli dung cho sac ky

khi & ap suét thich hop

Thoi gian didu ap (s) 30 30 30
Thé tich tiém (ml) 1 1 1

Diéu kién sac ky

Hé sac ky A

Cét mao quan silica nung chay hodc cét cé nong rong, dai 30 m, dwéng kinh trong 0,32 mm hoéc 0,53
mm duwoc phi bang cyanopropyl(3)phenyl(3)methyl(94)polysiloxan (day 1,8 um hoac 3 um).

Khi mang: Nitrogen dung cho sac ky khi ho&c heli dung cho sac ky khi, ty 1& chia dong 1 : 5, tbc dd dong
khoang 35 cm/s.

Detector ion héa ngon Ilra [c6 thé dung detector khdi phd hodc dé phat hién dung méi tén dw nhém 1 &
dang hop chét clor héa co thé dung detector thu (béat) dién t].

Duy tri nhiét d6 cot & 40 °C, trong 20 min, sau do6 gia tang nhiét dd v&i tdc dd 10 °C/min cho dén khi dat
240 °C, gilr & 240 °C trong 20 min. Nhiét dé bu6ng tiém 140 °C, nhiét do detector 250 °C.

Khi c6 anh hwéng ctia nén mau, st dung hé sac ky sau:

Hé sic ky B

C6t mao quan silica nung chay hodc cdt cé nong réng, dai 30 m, dwdng kinh trong 0,32 mm hoéc 0,53
mm, dwoc phd macrogol 20 000 (day 0,25 um).

Khi mang: Nitrogen duing cho sé&c ky khi ho&c heli ding cho s&c ky khi, ty 1& chia dong 1 : 5, téc dd dong
khoang 35 cm/s.

Detector ion héa ngon Ilra [c6 thé dung detector khdi phd hodc dé phat hién dung méi tén dw nhém 1 &
dang hop chét clor héa co thé dung detector thu (bét) dién t].

Duy tri nhiét do c6t & 50 °C trong 20 min, sau dé gia tang nhiét do voi tdc dd 6 °C/min cho dén khi dat
165 °C. Gilr & 165 °C trong 20 min. Nhiét d6 budng tiém & 140 °C, nhiét d6 detector & 250 °C.

Phan tich trén hé A
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Tiém 1 ml pha hoi cGa dung dich di chiéu (a), ghi sac ky dé & cac diéu kién sao cho co thé xac dinh
duwoc ty 1 tin hiéu/nhiéu cta 1,1,1-tricloroethan. Ty 1& tin hiéu/nhiéu cta 1,1,1-tricloroethan khéng dwoc
nhd hon 5; xem sac ky d6 tai Hinh 10.14.1.

Tiém 1 ml pha hoi ctia dung dich di chiéu (a1). Pic clia cac dung méi nhédm 1 thwdng dwoc phat hién.
Tiém 1 ml pha hoi ctia dung dich dbi chiéu (b), ghi sac ky dd & cac diéu kién sao cho hé sb phan giai
gitra acetonitril va dicloromethan cé thé xac dinh dwoc. Hé sac ky A sé thich hop néu hé sé phan giai
gitra acetonitril va dicloromethan khéng nhé hon 1,0 va sac ky d c6 dang nhw Hinh 10.14.2.

Tiém 1 ml pha hoi ctia dung dich thir 1&n cdt phan tich ctia hé A. Néu séc ky dd thu dwoc khéng cé pic
nao twong trng vé&i mdt trong cac pic clia nhivng dung méi tdn dw trong sac ky dd cho béi cac dung dich
ddi chiéu (a) va (b) thi mau thtr dat yéu cau. Néu sac ky db clia mau thir ¢ pic twong trng véi pic cla
mot trong nhirng dung méi ton dw trong sac ky d6 cho béi cac dung dich dbi chiéu (a) va (b), thi phai tiép
tuc phan tich trén hé B.

Phén tich trén hé B

Tiém 1 ml pha hoi ctia dung dich dbi chiéu (a) ghi sac ky dd & cac diéu kién sao cho cé thé xac dinh
dwoc ty |é tin hiéu/nhiéu cha benzen. Ty Ié tin hiéu/nhiéu ctia benzen khéng dwoc nhé hon 5. Xem sac
ky @4 tai Hinh 10.14.3.

Tiém 1 ml pha hoi ctia dung dich dbi chiéu (a1). Pic cla cac dung méi nhém 1 thwdng dwoc phat hién.
Tiém 1 ml pha hoi cGia dung dich dbi chiéu (b), ghi sac ky dd & cac diéu kién sao cho hé sé phan giai
gitra acetonitril va 1,1,2-tricloroethen cé thé xac dinh dwoc. Hé sac ky B sé thich hop néu hé sb phan
giai gitra acetonitril va 1,1,2-tricloroethen khéng nhé hon 1,0 va sac ky d6 cé dang nhw Hinh 10.14.4.
Tiém 1 ml pha hoi cGia dung dich thtr. Néu séc ky dd thu dwoc khdng cé pic ndo twong trng véi mot trong
cac pic ctia dung mai tdn dw trong séc ky dd cho béi cac dung dich dbi chiéu (a) va (b) thi mau thir dat
yéu cau. Néu séc ky d6 clia mau thr co pic twong (rng véi mét trong nhirng pic ctia dung méi ton dw
trong sac ky dd cho bi cac dung dich ddi chiéu (a) va (b) va phu hop véi két qua phan tich trén hé A thi
tién hanh nhu sau:

Tiém 1 ml pha hoi cGa dung dich dbi chiéu (c) 1&n cot phan tich ctia hé A hodc hé B. Diéu chinh d& nhay
cta hé thdng sao cho chiéu cao ctia pic dung méi tdn dw (hay ctia cac dung méi tén dw) khéng duéi 50
% cua thang do.

Tiém 1 ml pha hoi cGa dung dich dbi chiéu (d) I&én cot. Phai khong cé pic nhiu nao dwoc phat hién.
Tiém 1 ml pha hoi ctia dung dich thir va 1 ml pha hoi ctia dung dich déi chiéu (c) 1én cot. Tiém I&p lai 2
lan nira.

Dién tich pic trung binh cia dung méi tdn dw trong séc ky d6 ctia dung dich thir khéng dwoc Ién hon 1/2
dién tich trung binh cla pic twong trng trong séc ky dd ctia dung dich ddi chiéu (c). Thtr nghiém chi c6
gia tri néu d6 1éch chuan twong ddi clia cac hiéu sb gitra ba cap dién tich pic clia chat phan tich thu dwoc
t& dung dich déi chiéu (c) va dung dich thir nhé hon 15 %.

So dd quy trinh dwoc thé hién trong Hinh 10.14.5 - So' d6 cac bwdc tién hanh dinh tinh va thr gidi han
cac dung moi tén duw.

Khi ham lvgng dung mai tdn dw thudc nhdm 2 hodc nhém 3 & mire 0,1 % hodc Ién hon thi ¢ thé tién
hanh dinh lwgng bang phwong phap thém chuan.
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2 4/5

0 1 2 3 4 5 6 7 8 9 0 1 12 13 14 min
1. 1,1-dicloroethylen 3. carbon tetraclorid 5. 1,2-dicloroethan
2. 1,1,1-tricloroethan 4. Benzen

Hinh 10.14.1 - Séc ky db cac dung méi nhém 1 phan tich trén hé théng A
st dung detector ion héa ngon Itra
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1. methanol 8. cloroform 15. methylisobutylketon 19. xylen mix

2. acetonitril 9. cyclohexan 16. toluen a. ethylbenzen
3. dicloromethan 10. 1,2-dimethoxyethan 17. methylbutylketon b. p-xylen

4. hexan 11. 1,1,2-tricloroethen 18. clorobenzen c. m-xylen
5.1,2-dicloroethen 12. methylcyclohexan 20. cumen d. o-xylen

6. nitromethan 13. 1,4-dioxan 21. tetralin

7. tetrahydrofuran 14. pyridin

Hinh 10.14.2 - S&c ky db cac dung mdi nhém 2 (dung dich dung méi (b)) phan tich trén hé théng A
str dung detector ion héa ngon Itra

2/3

L Al

0 1 2 3 min
1. 1,1-dicloroethylen 3. carbon tetraclorid 5. 1,2-dicloroethan
2. 1,1,1-tricloroethan 4. Benzen

Hinh 10.14.3 - Séc ky db cac dung méi nhém 1 phan tich trén hé théng B
st dung detector ion héa ngon Itra
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Hinh 10.14.4 - S&c ky db cac dung méi nhém 2 (dung dich dung méi (b)) phan tich trén hé théng B
str dung detector ion héa ngon Itra
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Dung dich thi

i

Hé séc ky A

Phat hién cac pic cua
dung maéi ton dw

Hé sac ky B

Phat hién cac pic cia
dung mai ton dw

Dat

\ J

Dung dich déi chiéu va dung dich thir

A 4

Hé A hoac B

l

Dién tich pic cho
b&i dung dich thi

Nhd hon 1/2 dién tich pic cho
bdi dung dich dbi chiéu
> Dat

>

Lon hon 1/2 dién tich pic
cho bdi dung dich dbéi chiéu

Khéng dat

Hinh 10.14.5 - So d6 cac bwdc tién hanh dinh tinh va thi gidi han cac dung méi tén dw
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10.14.1 QUY DINH BOI VO'I TAP CHAT LA DUNG MOI TON DV
(Theo tai liéu CPMP/ICH/82260/2006)

1. MO AU

Muc tiéu clia Quy dinh nay 1a dé ra lwong dung méi cho phép ton dw trong dwoc phdm, nhdm bdo dam
sy an toan cla ngudi bénh. Quy dinh khuyén cédo dung cac dung méi it doc va dwa ra nhirng gi¢i han
doc tinh c6 thé chap nhan dwoc ddi véi mot sé dung méi.

Dung méi tén dw trong dwgc phdm la cac chat hivu co bay hoi, dwoc sir dung hoéc sinh ra trong quéa
trinh sén xuét cac dwoc chét, td dwoc hodc trong qua trinh bao ché cac dwgc phdm. Cac dung méi nay
khong loai bd dwoc hoan toan trong qua trinh san xuat. Sy chon loc dung méi thich hop duing trong téng
hop cac dwoc chat cé thé nang cao san lwong hodc quyét dinh cac dac tinh nhw dang tinh thé, do tinh
khiét, d tan cia san pham. Vi vay, doi khi dung méi la mot yéu td quyét dinh trong quy trinh téng hop.
Quy dinh nay khéng dé cap dén cac dung méi dung véi vai trd ta dwoc hodc cac solvat.

Tuy nhién ham lwong dung méi trong cac sdn pham loai nay phai dwoc xac dinh va chirng minh hop ly.
Vi cac dung méi tén dw khéng cé tac dung diéu tri, cac dung méi nay phai dwoc loai bd dén murc tbi da
dé dat dwoc cac yéu cau ky thuat ctia san pham, viéc thwe hanh tét san xuét (GMP) hodc cac yéu ciu
chét lwong khac. Duwoc phdm phai chira mét mire dung méi tdn dw khdng dugc cao hon cac dir liéu an
toan.

Phai tranh dung dung méi Nhém 1 (Bang 10.14.1-1), trtr khi danh gia lgi ich ctia viéc st dung chung
duwoc xac dinh wu viét hon han cac nguy co. Cac dung mdi Nném 2 (Bang 10.14.1-2) cé doc tinh it nguy
hiém hon ciing phai dung han ché, dé& bao vé ngwdi bénh khdi nguy co tac dung cé hai. Tét nhat 1a dung
cac dung moéi Nhém 3 it déc (Bang 10.14.1-3).

Danh sach cac dung méi nay khéng day dud, cac dung méi khac co thé dwoc sir dung va sé duoc tiép
tuc bd sung. Gi¢i han khuyén nghi ctia dung méi Nhém 1 va Nhém 2 hodc phan loai dung méi c6 thé
thay déi khi cé thém di liéu an toan mai.

D liéu an toan cla moét sdn pham thuéc méi chira dung méi méi co thé dwa trén hwédng dan nay hoac
hwéng dan ICH Q3A - Tap chét trong hoat chat méi hodc ICH Q3B - Tap chét trong san pham thudc
md&i, hodc ca ba hwéng dan.

2. PHAM VI AP DUNG

Céc dung mdi tén dw trong duoc chat, ta dwoc va dwoc phadm thudc pham vi ap dung ctia quy dinh nay.
Vi thé phai thwe hién phép thir tim dung méi tén dw trong qua trinh san xuét hay tinh ché dé kiém soat
sy hién dién cla ching. Chi can kiém tra dbi véi cac dung méi da dwoc sir dung hay dwoc san sinh ra
trong qua trinh san xuét hoac tinh ché cac dwoc chét, ta dwoc hodc dwoc phdm dé. Mac du cac nha san
xuét cé thé chon phwong phap xac dinh ham lwong dung méi tén dw trong san pham, ta van cé thé tinh
ham lwong d6, di tir ham lwong dung méi ton dw trong cac thanh phan dung dé san xuét ra san phdm
d6. Néu két qua tinh toan bang hoac thdp hon gi¢i han cho phép da dwoc khuyén céo trong quy dinh
nay, thi khdng can tién hanh thi nghiém trén san pham. Trai lai, néu két qua tinh dwoc vwot mic gidi
han cho phép, san pham phai dwoc thir nghiém dé biét chéc chan lwong ton dw dung méi dé cé nam
trong pham vi cho phép khéng. San phadm ciing phai dwoc thir nghiém néu dung dung méi trong qua
trinh san xuét.

Quy trinh nay khéng ap dung cho dwoc chét, tad dwoc hodc san phdm mai dang trong giai doan nghién
clru 1am sang va ciing khéng &p dung cho cac dwoc phdm dang dwoc lwu hanh trén thij trwdng.

Quy dinh nay ap dung cho moi dang bao ché va moi dwdng dung thudc. Trong mét vai trwérng hop, cé
thé cho phép gi¢i han dung maéi tbn dw cao hon nhw khi dung trong théi gian ngén (30 ngay hay it hon),
ho&c v&i dang thudc dung tai chd. Viéc chirng minh sy ding dén cua gi¢i han cao nay phai dwa trén co
s& cua tirng tredng hop.

Xem Chu thich 2 (& bén dwéi) dé biét thém thdng tin co ban cé lién quan t¢i cac dung méi ton duw.

3. CAC NGUYEN TAC CO BAN
3.1 Phén loai dung méi tén dw theo mirc d6 nguy hiém
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Thuat ng “liéu cé thé dung nap dwoc cho méi ngay” (tolerable daily intake, TDI) dwoc Chwong trinh
qudc té vé an toan hda chét (IPCS) sk dung va thuat ngi “liéu c6 thé dung méi ngay” (acceptable daily
intake, ADI) dwgc Té chirc Y té Thé gidi, cac Vién va cac co quan quan ly sirc khée qudc gia va quéc té
khac st dung dé chi gi¢i han ham lwong cac hda chat doc cé thé dung méi ngay.

Thuat nglr méi “liéu phoi nhiém dwoc phép mbi ngay” (permitted daily exposure, PDE) dwoc néu trong
Quy dinh nay 1a mét lwong dung méi ton dw trong dwoc phdm cé thé dwa vao co thé, dé tranh nham véi
liéu ADI ctia cing dung méi.

Cac dung méi ton dw ghi trong Quy dinh nay dwoc liét ké & Chu thich 1 Danh sach cac dung méi theo
tén thong thueng va cu tric cla ching. Cac dung méi nay dwoc phan [am 3 nhém, tuy thudc kha nang
gay doc dbi voi strc khde con ngudi, nhu sau:

Nhoém 1: Cac dung méi phai tranh st dung

Cac chét gay ung thw cho nguwdi hay c6 kha nang gay ung thw cho ngudi rd rét. Cac chat gay nhiém doc
mdi trrong.

Nhém 2: Cac dung méi phai han ché st dung

Cac chat gay ung thw trén dong vat, khong ddc cho gen hodc cac tac nhan cé thé gay doc khong hoéi
phuc nhw ddc tinh trén than kinh hodc gay quai thai. Cac dung méi nghi cé ddc tinh dang k&, nhwng hoi
phuc duwoc.

Nhém 3: Cac dung méi doc tinh thap

Céc dung mbi co ddc tinh thap trén nguwdi: Khéng can xac dinh liéu gay tac hai cho strc khoe.

Cac dung méi Nhém 3 ¢6 liéu phoi nhiém dwoc phép méi ngay (PDE) bang hoac Ién hon 50 mg/ngay.

3.2 Phwong phép xéc dinh giéi han phoi nhiém

Phwong phap dung dé xac dinh liéu PDE cta cac dung méi tén dw dwoc gidi thiéu trong Cha thich 3.
Toém tat cac div liéu vé doc tinh dung dé thiét 1ap PDE dwoc cong bd trong Pharmeuropa Vol 1, No 1,
Supplement April/1997.

3.3 Phwong phap xac dinh gi¢i han dung méi Nhém 2

C6 hai cach c6 thé ap dung dé xac dinh gi¢i han cho cac dung méi Nhom 2.

Cach 1:

C6 thé dung ham lwong (néng dd) gi¢i han tinh theo phan triéu (ppm) ghi trong Bang 10.14.1-2. Céc
ndng dd nay dwoc tinh theo cdng thire (1) véi lwong ché phdm dung méi ngay gia st 1a 10 g.

1000 x PDE (mg/ngay)
Liéu (g/ngay)

Nong do (ppm) = €]

Gi&i han nay ap dung cho moi dwoc chét, td duwgc hodc dwoc phdm. Cach 1 c6 thé ap dung néu liéu
dung hang ngay khéng duoc biét hodc khong dugc quy dinh cu thé. Khi moi ta dwoc, dwoc chat cé trong
cong thirc bao ché dap ing véi gi¢i han cho béi cach 1, cac thanh phan ctia ché phdm cé thé dung theo
bt ky ty 1& nao. Khong can tinh toan gi thém, néu liéu dung mdi ngay khong qua 10 g. Ché pham co liéu
dung I&n hon 10 g méi ngay phai tinh theo céch 2.

Cach 2:

Khong nhét thiét méi thanh phan cla dwoc phdm déu phai dap (rng gi¢i han da dwa ra trong cach 1. Co
thé dung PDE tinh theo mg/ngay ghi trong Bang 10.14.1-2, cling v&i liéu téi da méi ngay va coéng thirc
(1) dé xac dinh ham lwong dung méi tdn dw cho phép trong duwgc phdm. Céac gidi han nay duoc chap
nhan mién 1a chirng minh dwoc rdng dung méi tdn dw da dwoc gidam dén lwong thuc té téi thiéu. Cac
gi¢i han nay phai thuwc té c6 lién quan dén do chinh xac ctia phép phan tich, diéu kién san xuét, cac thay
ddi hop ly clia qué trinh sén xuét va cac gidi han phai thye hién cac tiéu chuan cong nghé duong thoi.
C6 thé ap dung cach 2 bang cach cong cac lwong dung méi tdn dw trong mdi thanh phan ctia ché pham.
Téng Iwong dung méi diing trong ngay phai thAp hon PDE.

Hay xét mot vi du ap dung cach 1 va cach 2 cho dung méi acetonitril trong mét dwoc phdm. PDE cula
acetonitril 1a 4,1 mg/ngay. Nhw vay, giéi han tinh theo cach 1 1a 410 ppm. Lwong dung téi da mbi ngay
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ctia dwoc pham 14 5,0 g; dwoc phdm chira 2 ta duoc.
acetonitril ton dw thé hién trong bang sau day:

Thanh phan dwoc pham va ham lwong téi da cua

Thanh phan Lu’g’n’g trt‘)ng ci)ng Ham Iu’f_)’n.g IT:PQ’ngfho’i‘
thire bao che acetonitril nhiém moi ngay

Dwoc chat 0,3g 800 ppm 0,24 mg

Ta duwoc 1 09g 400 ppm 0,36 mg

Ta dwoc 2 3,849 800 ppm 3,04 mg

Dwoc phdm 509 728 ppm 3,64 mg

Ta dwoc 1 dap wng gidi han tinh theo cach 1.

Ta dwoc 2, dwoc chét va dwoc phadm khéng dap ng gidi han tinh theo cach 1.

Tuy thé, dwoc phdm tinh theo cach 2 dap ng gidi han 4,1 mg/ngay, va nhw vay phu hop véi yéu cau
cua quy dinh nay.

Hay xét mot vi du khac, coi acetonitril 1a dung méi tén dw. Lwong dung tdi da méi ngay ctia mét duwoc
phdm 14 5,0 g, dwg'c pham co chira 2 ta dwoc. Thanh phan dwoc phdm va ham lwong tdi da cia acetonitril
tdn dw thé hién trong bang sau:

Thanh phan I:qug ’trongi Ham Iu’(__yn_g Iircyngfho’i‘
cong thirc che acetonitril nhiém moi ngay
Duwoc chat 0,3g 800 ppm 0,24 mg
Ta dwoc 1 0,9g 2000 ppm 1,80 mg
Ta dugc 2 3,89 800 ppm 3,04 mg
Dwoc phdm 50g 1016 ppm 5,08 mg

Trong vi du nay, dwgc phdm khdng dap trng gidi han tinh theo cach 1 va ca cach 2 bang cach cong. Nha
san xuét phai thtr nghiém dwoc phdm dé xem qua trinh bao ché c6 lam gidm murc do tdn dw clia acetonitril
khong. Néu subt qua trinh bao ché, mdc acetonitril khdng gidm t&i gi¢i han cho phép, khi d6 nha san
xuéat phai tién hanh cac bwéc lam gidm lwong acetonitril trong dwoc phdm. Néu tat ca cac buwdc nay
khéng lam gidm dwoc mire tdn dw cla acetonitril, trong trwedng hop dac biét, nha san xuét cé thé cung
cAp ban tém tat nhirng cd gang dé giam lwong dung méi tdn dw, nhdm dat quy dinh nay, va dwara ly 1&
phan tich nguy co/lgi ich khi dung ché pham cé chira dung méi tdn dw & mirc cao nay.

3.4 Qui trinh phan tich dung méi tén dw

Phwong phap phan tich dung mai tdn dw théng thwdng 1a dung ki thuat sic ky nhw séc ky khi. Néu thich
hop, dung phwong phap xac dinh dung mai tén dw mé ta trong dwoc dién. Ngoai ra, nha san xuét cé thé
tw do chon lwa mét quy trinh phan tich cé hiéu lwc thich hop nhat dé ap dung riéng. Néu chi hién dién
dung méi Nhém 3 théi, cé thé dung mét phwong phap khéng dac hiéu nhw phwong phap Xac dinh mét
khéi lwong do lam khé (Phu luc 9.6).

Tham dinh cac phwong phap xac dinh dung méi tdn dw phai tuan tha cac quy dinh cla ICH (Hdi nghi
quéc té vé hai hoa cac yéu cau k¥ thuat dé dang ky cac thudc dung cho ngudi) ghi trong “Van ban thadm
dinh quy trinh phan tich” (Text on validation of analytical procedures) va “M& rdng van ban thadm dinh quy
trinh phan tich” (Extension of the ICH Text on validation of analytical procedures).

3.5 Bdo cdo mirc dung méi tén duw

Nha san xuét dwoc phdm can ndm chéc thong tin vé néng do dung méi tdn dw cho phép trong dwoc chét
va ta duwoc dé dwoc phadm san xuét ra dat dwoc mirc clia Quy dinh nay.

Sau day la cac vi du vé cac théng tin ma nha cung cp ta dwoc hay dwoc chat cé thé cung cap cho nha
san xuat dwoc pham. Nha cung cap cé thé chon moét trweng hop thich hop trong sé cac trwérng hop sau
day:

Chi ¢6 cac dung mdi Nhém 3 hién dién. Méat khdi lvgng do 1am khé khéng quéa 0,5 %.
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Chi c6 cac dung mdi Nhém 2 (X, Y...) hién dién. Tat ca phai thAp hon gi¢i han tinh theo cach 1 (& day,
nha cung clp chi ré tén cac dung mdi Nhém 2: X, Y...).

Chi c6 cac dung méi Nhém 2 (X, Y...) va cac dung mdi Nhém 3 hién dién. Cac dung méi Nhém 2 ton dw
phai dwéi mire gi¢i han tinh theo cach 1 va cac dung méi Nhém 3 tén dw khéng qua 0,5 %.

Néu chac chan hién dién cac dung méi Nhém 1 thi phai dinh tinh va dinh lwvgng chdng. Khai niém “dung
moi chac chan hién dién” 14 nhitng dung méi dwoc ding trong giai doan cudi ctia quy trinh san xuét va
cac dung méi khac dwoc dung trwdc d6 ma khéng dworc loai bé hoan toan bang cac bién phap hivu hiéu.
Néu dung méi Nhém 2 ho&c Nhém 3 hién dién & mirc Ién hon gidi han cho phép tinh theo Cach 1 (Nhém
2) hay I&n hon 0,5 % (Nhom 3) thi chdng phai dwgc dinh tinh va dinh lwgng.

4. Gi®i han dung méi ton dw

4.1 Dung méi phai tranh st dung

Khong dwoc str dung cac dung moéi Nhém 1 trong viéc san xuét dwoc chét, ta dwoc va dwoc pham.
Chung c6 ddc tinh khéng thé chap nhan dwoc, hodc cé tac hai dén méi trueng. Khi budc phai st dung
chuing trong quy trinh san xuat mot dwoc pham cé tac dung tri liéu vwot troi ré rét, phai tuan tha gi¢i han
ghi trong Bang 10.14.1-1; tr» trwng hop budc phai chap nhan gi¢i han Ién hon da duoc giai thich chirng
minh rd. Dung méi 1,1,1-tricloroethan dugc xép trong Bang 10.14.1-1 vi [a mét tac nhan nguy hai cho
méi trwdng. Gidi han 1500 ppm dya trén co sé thdng tin vé dir liéu an toan.

Bang 10.14.1-1 - Nhém 1, cac dung mdi phai tranh str dung trong dwo'c pham

Dung méi Nong do gioi han Doc tinh
(ppm)
Benzen 2 Gay ung thw
Carbon tetraclorid 4 Doc va nguy hai cho mdi trvdng
1,2-Dicloroethan 5 Pbéc
1,1-Dicloroethen 8 Poc
1,1,1-Tricloroethan 1500 Nguy hai cho méi trwong

4.2 Dung méi phai han ché st dung

Cac dung mdi trong Bang 10.14.1-2 phai dwoc quy dinh mirc gi¢i han cé trong dwoc phdm vi doc tinh
vbn cé cta chung. Céac gia tri PDE dwoc dwa ra dao dong trong khodng 0,1 mg/ngay, twong (rng ham
lwong ton dw trong dwoc phdm dao déng trong khoang 10 ppm.

Bang 10.14.1-2 - Nhém 2, cac dung méi phai han ché sir dung trong dwoc phdm

ae PDE Nong dd giéi han
Dung méi .

(mg/ngay) (Ppm)
Acetonitril 41 410
Clorobenzen 3,6 360
Cloroform 0,6 60
Cumen 0,7 70
Cyclohexan 38,8 3880
Cyclopentyl methyl ether 15,0 1500
1,2-Dicloroethen 18,7 1870
Dicloromethan 6,0 600
1,2-Dimethoxyethan 1,0 100
N,N-Dimethylacetamid 10,9 1090
N,N-Dimethylformamid 8,8 880
1,4-Dioxan 3,8 380
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2-Ethoxyethanol 1,6 160
Ethylenglycol 6,2 620
Formamid 2,2 220
Hexan 2,9 290
Methanol 30,0 3000
2-Methoxyethanol 0,5 50

Methylbutylketon 0,5 50

Methylcyclohexan 11,8 1180
Methylisobutylketon 45,0 4500
N-Methylpyrrolidon 5,3 530
Nitromethan 0,5 50

Pyridin 2,0 200
Sulfolan 1,6 160
Tertiary-butyl alcohol 35,0 3500
Tetrahydrofuran 7,2 720
Tetralin 1,0 100
Toluen 8,9 890
1,1,2-Tricloroethen 0,8 80

Xylen* 21,7 2170

* Thworng dung hdn hop gdm m-xylen 60 %; p-xylen 14 %; o-xylen 9 % va ethyl benzen 17 %.

4.3 Dung méi cé déc tinh thap

Cac dung mdi Nhém 3 (cé trong Bang 10.14.1-3) c6 thé coi nhuw it ddc va cé nguy co thap ddi véi strc
khde con ngudi. Nném 3 bao gébm cac dung mdi khéng nguy hiém dbi véi strc khde con nguwdi & ham
lwong thwdng dwoc chap nhan trong dwoc phdm. Tuy nhién chwa cé cac nghién ctru vé doc tinh trwdrng
di&n va vé kha nang gay ung thw ctia nhiéu dung méi thuéc nhém nay. Cac di liéu hién cé cho thay cac
dung méi nay té ra it doc trong cac nghién ciru cap dién hodc ngan han va cho két quéa am tinh véi nhivng
thlr nghiém déc tinh trén gen. Do dd, coi nhw dwoc phép dung cac dung méi nay voi lweng 50 mg moi
ngay hodc thap hon (twong (rng véi ham lwong 5000 ppm hodc 0,5 % tinh theo cach 1) ma khéng can
phai thuyét minh. C6 thé dung & mirc cao hon, mién Ia thyc té cac mirc d6 co lién quan dén kha nang
san xuat va thwc hanh san xuét tét.

Bang 10.14.1-3 - Nhém 3, cac dung méi phai dwoc gi¢i han vi GMP hodc vi cac yéu cau chéat lwong khac

Acid acetic Isobutyl acetat
Aceton Isopropyl acetat
Anisol Methyl acetat
1-Butanol 3-Methyl-1-butanol
2-Butanol Methylethylketon
Butyl acetat Methylisobutylketon
Tert-butylmethyl ether 2-Methyl-1-propanol
Dimethylsulfoxid 2-Methyltetrahydrofuran
Ethanol Pentan

Ethyl acetat 1-Pentanol

Ethyl ether 1-Propanol

Ethyl format 2-Propanol

Acid formic Propyl acetat
Heptan Triethylamin

4.4 Dung méi chwa cé6 du théng tin vé déc tinh
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Cac dung méi trong Bang 10.14.1-4 ¢c6 thé cling dwoc cac nha san xuét dwoc chét, ta dwoc hodc dwoc
phdm quan tdm. Tuy nhién, chua c6 cac div liéu day du vé doc tinh clia ching dé lam co sé cho viéc
xac dinh PDE. Khi str dung cac dung mdi nay trong san xuét, nha san xuét phai giai trinh ré rang s tén
dw cla cac dung mdi nay trong s&n pham ctia minh.

Bang 10.14.1-4 - Cac dung mbi chwa cé du thdng tin vé doc tinh

1,1-Diethoxypropan Methylisopropylketon
1,1-Dimethoxymethan | Methyltetrahydrofuran
2,2-Dimethoxypropan Petroleum ether
Isooctan Acid tricloracetic
Isopropyl ether Acid trifluoroacetic

THUAT NG

Genotoxic carcinogens: Tac nhan gay ung thw do tac dong Ién gen hay chromosom.

LOEL: Viét tét cha tir “lowest-observed effect level” (mirc phat hién gay hai thdp nhét), liéu thp nhét
duing trong moét thtr nghiém hay nhém cac thtr nghiém gay sw gia tdng cé y nghia sinh hoc vé tan sé
ho&c v& mirc d6 nghiém trong cla bat ky cac tac dung nao dé trén ngwdi hay déng vat bi phoi nhiém.
Modifying factor. Hé sb hiéu chinh, 1a hé sé duwoc chuyén gia doéc chét hoc xac dinh va ap dung cho cac
di liéu dinh lwong sinh hoc dé tinh cac thong sb an toan cho nguoi.

Neurotoxicity: Nhiém déc than kinh

NOEL: Viét tat cla tlr “no-observed effect level” (mirc khdng phat hién gay hai), liéu cao nhéat cla chét
da dung ma khéng gay su gia tang c6 y nghia sinh hoc vé tan sb hodc vé mrc d6 nghiém trong ctia bat
Ky céc tac dung nao do trén ngwdi hay ddng vat bi phoi nhiém.

PDE: viét tat cla tlr “Permitted daily exposure”.

Permitted daily exposure: Lwong cao nhét cé thé dung trong mdt ngay ctia dung méi tén dw trong dwoc
pham.

Reversible toxicity: Doc tinh phuc héi dwoc, tirc la sé mét di sau khi két thuc phoi nhiém.

Strongly suspected human carcinogen: Tac nhan nghi ng® gay ung thw trén nguwdi, mét chat khéng cé
d4u hiéu dich t& hoc la c6 kha ndng gay ung thw nhuwng lai cho két qué dwong tinh vé doc tinh trén gen
va cac dau hiéu rd rang vé kha nang gay ung thw trén loai gam nham.

Teratogenicity: Doc tinh gay quai thai, sw ¢d gay di tat vé cAu truc trong qua trinh phat trién thai nhi khi
st dung mét chét trong thdi ky mang thai.

Chu thich 1: Danh sach cac dung méi theo tén théng thwéng va cau tric cta ching

Dung moi Tén khac Cau trac Phén loai

Acid acetic Acid ethanoic CH3COOH Nhom 3

Aceton 2-Propanon CH3COCHs Nhom 3
Propan-2-on

Acetonitril CHsCN Nhém 2

Anisol Methoxybenzen OCH, Nhom 3

Benzen Benzol © Nhom 1

1-Butanol n-Butyl alcohol CH3[CH2]sOH Nhom 3
Butan-1-ol

2-Butanol sec-Butyl alcohol CH3CH2CH(OH)CHs Nhém 3
Butan-2-ol

Butyl acetat Acid acetic butyl ester CH3COO[CH2]3CH3 Nhom 3

tert-Butylmethyl ether 2-Methoxy-2-methylpropan (CHs)sCOCHs Nhom 3

Carbon tetraclorid Tetracloromethan CCly Nhém 1
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Clorobenzen ¢ Nhom 2
Cloroform Tricloromethan CHClIs Nhém 2
Cumen Isopropylbenzen CHs Nhém 2
(1-Methylethyl)benzen) ©*om
Cyclohexan Hexamethylen O Nhém 2
Cyclopentyl methyl ether | CPME o Nhém 2
(o
1,2-Dicloroethan sym-Dicloroethan CH2CICHCI Nhém 1
Ethylen diclorid
Ethylen clorid
1,1-Dicloroethen 1,1-Dicloroethylen H2C=CCl: Nhom 1
Vinyliden clorid
1,2-Dicloroethen 1,2-Dicloroethylen CICH=CHCI Nhom 2
Acetylen diclorid
Dicloromethan Methylen clorid CH2Cl2 Nhém 2
1,2-Dimethoxyethan Ethyleneglycol dimethyl ether H3sCOCH2CH20CHjs Nhoém 2
Monoglyme
Dimethyl cellosolve
N,N-Dimethylacetamid DMA CH3CON(CHs)2 Nhém 2
N, N-Dimethylformamid DMF HCON(CHjs)2 Nhém 2
Dimethyl sulfoxid Methylsulfinylmethan (CHs)2S0 Nhém 3
Methyl sulfoxide
DMSO
1,4-Dioxan p-Dioxan © Nhém 2
[1,4]Dioxan [ j
O
Ethanol Ethyl alcohol CH3CH20H Nhém 3
2-Ethoxyethanol Cellosolve CH3CH20CH>CH20OH Nhém 2
Ethyl acetat Acid acetic ethyl ester CH3COOCH2CHjs Nhém 3
Ethyleneglycol 1,2-Dihydroxyethan HOCH2CH20H Nhém 2
1,2-Ethanediol
Ethyl ether Diethyl ether CH3CH20CH2CH3s Nhém 3
Ethoxyethan
1,1'-Oxybisethan
Ethyl format Acid formic ethyl ester HCOOCH2CHs Nhém 3
Formamid Methanamid HCONH:> Nhém 2
Acid formic HCOOH Nhém 3
Heptan n-Heptane CH3[CH2]sCH3 Nhom 3
Hexan n-Hexan CH3[CH2]4CH3 Nhom 2
Isobutyl acetat Acid acetic isobutyl ester CH3COOCH2CH(CHs)2 Nhém 3
Isopropy! acetat Acid acetic isopropyl ester CH3COOCH(CHs)2 Nhém 3
Methanol Methyl alcohol CHsOH Nhém 2
2-Methoxyethanol Methyl cellosolve CH3OCH2CH20H Nhém 2
Methyl acetat Acid acetic methyl ester CHsCOOCH3 Nhém 3
3-Methyl-1-butanol Isoamyl alcohol (CH3)2CHCH2CH20OH Nhém 3
Isopentyl alcohol
3-Methylbutan-1-ol
Methylbutylketon 2-Hexanon CH3[CH2]sCOCHs3 Nhom 2
Hexan-2-on
Methylcyclohexan Cyclohexylmethan O/CH3 Nhom 2
Methylethylketon 2-Butanon CH3CH2COCHs3 Nhém 3
MEK
Butan-2-on

228




Methylisobutylketon 4-Methylpentan-2-on CH3COCH2CH(CHs):2 Nhém 2
4-Methyl-2-pentanon
MIBK
2-Methyl-1-propanol Isobutyl alcohol (CH3)2CHCH20H Nhom 3
2-Methylpropan-1-ol
N-Methylpyrrolidon 1-Methylpyrrolidin-2-on F\A\ Nhom 2
1-Methyl-2-pyrrolidinon N0
CHs
2-Methyltetrahydrofuran | 2-MTHF O\ Nhom 3
2-Methyloxolan o~ “CHs
Tetrahydrosylvan Tetrahydro-2-
methylfuran
Nitromethan CHsNO2 Nhém 2
Pentan n-Pentan CH3[CH2]3CH3 Nhom 3
1-Pentanol Amyl alcohol CH3[CH2]sCH20H Nhém 3
Pentan-1-ol
Pentyl alcohol
1-Propanol Propan-1-ol CH3CH2CH20H Nhém 3
Propyl alcohol
2-Propanol Propan-2-ol (CH3)2CHOH Nhom 3
Isopropyl alcohol
Propyl acetat Acid acetic propyl ester CH3COOCH2CH2CH3 Nhém 3
Pyridin AN Nhém 2
| P
Sulfolan Tetrahydrothiophen 1,1-dioxid O\\S/,O Nhom 2
t-Butyl alcohol (CH3)sCOH Nhom 2
Tertiary-butyl alcohol tert-butanol
TBA
Tetrahydrofuran Tetramethylen oxid O Nhém 2
O
Oxacyclopentan
Tetralin 1,2,3,4-Tetrahydronaphthalen ©© Nhom 2
Toluen Methylbenzen s Nhom 2
1,1,1-Tricloroethan Methylcloroform CHsCCls Nhom 1
1,1,2-Tricloroethen Tricloroethen HCIC=CCl» Nhom 2
Triethylamin N,N-Diethylethanamin N(CH2CHs)s Nhém 3
Xylen* Dimethybenzen ANt Nhom 2
Xylol Hsc*\/‘

* Thworng dung hdn hop gdbm m-xylen 60 %; p-xylen 14 %; o-xylen 9 % va ethyl benzen 17 %.

Chu thich 2: Théng tin thém

Quy ché béo vé méi trieong déi véi cdc dung méi hivu co’ bay hoi

Mét s6 dung mai thwong dung trong san xuét dwoc phdm dwoc liét ké nhw cac héa chét doc trong cac
chuyén luan EHC (Environmental Health Criteria) va IRIS (Integrated Risk Information System). Trong
cac muc tiéu cltia cac td chirc nhw “Chwong trinh thé gi¢i vé an toan hoa chéat” (IPCS - International
Programme on Chemical Safety), “Co quan bao vé mdéi trwong My (USEPA - United States
Environmental Protection Agency) va “Co quan quan ly thwc phdm va dwoc phdm My (USFDA = United
States Food and Drug Administration) cé xac dinh cac m&rc phoi nhiém cé thé chip nhan dwoc. Muc
dich |a bdo vé sirc khde con nguwdi va gitr gin sy trong sach ven toan ctia méi trwéng, chdng lai cac tac
dung c6 thé co hai clia cac héa chat do phoi nhiém lau dai tai mdi trwdng. Cac phwong phap dung dé
xac dinh murc tdi da phoi nhiém an toan thuworng dwoc can cir trén cac thir nghiém dai han. Khi khéng cé
cac di¥ liéu tlr nhirng thir nghiém dai han, c6 thé dung di¥ liéu tir cac thir nghiém ngén han véi viéc cai
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tién cach tiép can nhu viéc str dung cac yéu t6 hé sé an toan I&n hon. Céach tiép can néi & trén day chu
yéu lién quan t&i cac phoi nhiém dai han hay subt doi, déi véi cac cdng déng dan cuw, trong mai trwéng
xung quanh nhw khéng khi, thirc &n, nwéc udng va cac méi tredng khac.

Dung méi tén dw trong thuéc

Céc gidi han phoi nhiém trong Quy dinh nay dwoc thiét lap can ct vao cac phuwong phap va cac dir liéu
vé doc tinh mo ta trong cac tiéu chuan EHC va trong cac chuyén luan ctia EHC va IRIS. Tuy nhién, mot
sb gia dinh d&c biét v& dung mai tén dw trong viéc tdng hop va bao ché cac dwoc phadm phai dwoc tinh
dén khi thiét lap cac gi¢i han phoi nhiém. D6 1a:

1/ Nhitng ngudi bénh (khéng phai toan thé cdng ddng) phai st dung thuéc dé& phong hoadc chiva bénh.
2/ Viéc gia dinh ngwdi bénh bj phoi nhiém subt doi 1a khong can thiét dbi véi da sb cac dwoc phdm, song
c6 thé thich hop nhw mét gia thiét nghién ctru, nhdm gidm nguy co dén strc khde con ngudi.

3/ Cac dung méi tén dw & nhivng thanh phan khong thé tranh dwoc trong san xuat dwoc phdm va con
thwéng la mét phan caa thube.

4/ Cac dung mbi ton dw phai khéng dwoc vuot qua cac mare dé khuyén cao, trr nhirng tredng hop dac
biét.

5/ Céac dir liéu tlr cac nghién ctru ddc chat hoc dung dé xac dinh cac mire chdp nhan dwoc cho cac dung
moi ton dw phai duoc thiét 1ap bang cach st dung cac quy trinh thich hop, chang han cac quy trinh do
OECD, EPA mé ta va st dung cubn sach dé ctia Cuc quan ly thwec phdm va dwoc phdm Hoa Ky (FDA
Red book).

Cha thich 3: Phwong phap thiét 1ap cac gi®i han phoi nhiém

Phwong phap danh gia nguy co cia Gaylor - Kodell (Xem: Gaylor, D.W. va Kodell, R. L. - Thuat toan néi
suy tuyén tinh dé danh gia liéu thap cla cac chat doc. J. Environ Pathology, 4, 305, 1980) thich hop v&i
cac dung mdi gay ung thw thuéc Nhém 1. Chi trong céac trwdng hop da cd cac div liéu dang tin cay vé
tinh gay ung thw thi phai 4p dung ngoai suy bang cach dung cac méd hinh toan hoc dé thiét lap cac gidi
han phoi nhiém. C4c gi¢i han phoi nhiém cda cac dung mdi Nhém 1 cé thé dwoc xac dinh vdi viéc st
dung mot théng sb an toan Ién (tr 10 000 dén 100 000) dbi véi “mirc khdng phat hién gay hai” (NOEL).
Viéc phat hién va dinh lwong cac dung mdi nay phai dwoc thwe hién bang cac ky thuat phan tich tién
tien.

Céac mire phoi nhiém chép thuan duoc cla cac dung méi Nhém 2 ghi trong quy dinh nay duoc thiét 1ap
bang céach tinh cac gia tri PDE theo cac quy trinh xac dinh gi¢i han phoi nhiém cla cac thubc (xem
Pharmacopeial Forum 11-12/1989) va theo phwong phap da dwoc Chuong trinh thé gidi vé an toan hoa
chat (IPCS) thira nhan nham danh gia nguy co dbi véi sirc khde con nguwdi do héa chét (xem
Environmental Health Criteria 170, WHO, 1994). Cac phwong phap nay twong tw nhw cac phwong phap
ctia Co quan bao vé méi truong My (USEPA) va cia Co quan quén ly thwe phdm va duwoc phdm My
(USFDA) va céc td chirc khac niva. Phwong phap duwoc gidi thiéu so lwgc & day nhdm cung cap mét
hiéu biét tét hon ngudn gbc ctia cac liéu phoi nhiém dwoc phép méi ngay (PDE). Khéng nhét thiét phai
thire hién cac phép tinh toan nay ma str dung ngay cac gia tri PDE da ghi trong cac bang trinh bay &
Muc 4 cta Quy dinh nay.

Gi&i han PDE dworc tinh tir “mlrc khéng phat hién gay hai” (NOEL) hodc tir “mirc phat hién gay hai thap
nh4t” (LOEL) trong thi» nghiém trén stc vat nhu sau:

NOEL x thé trong quy uéc

PDE =
F1xF2xF3xF4 xF5

PDE thwéng dwoc tinh tr NOEL. Khi khoéng thiét 1ap dwoc NOEL, c6 thé dung LOEL. Cac hé sb hiéu
chinh dé ra & day dé chuyén dbi cac di liéu thir nghiém trén sdc vat sang cho nguwdi, cling twong tw nhuw
cac “hé sb khéng chac chén” (Uncertainty factors) dung trong “Tiéu chudn trong sach ctia méi trudong”
(EHC) (Xem Environmental Health Criteria 170, WHO, Geneva, 1994) va “hé sbé hiéu chinh” (modifying
factors) hay “hé sb an toan” (safety factors) dung trong Pharmacopeial Forum. Gia dinh 100 % phoi
nhiém toan than dwoc siv dung trong tat ca céc tinh toan, bat ké dung thubc theo dwérng nao.
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Céc hé sé hiéu chinh
F1 I1a hé sb ngoai suy gilra cac loai:
F1 = 2, khi ngoai suy ttr tht* nghiém trén ché sang ngu&i;
F1 = 2,5, khi ngoai suy ttr thtr nghiém trén thd sang nguwoi;
F1 = 3, khi ngoai suy tr thir nghiém trén khi sang ngudi;
F1 = 5, khi ngoai suy tir thtr nghiém trén chuét trang I&n (rat) sang nguoi;
F1 =10, khi ngoai suy ttr thtr nghiém trén cac loai déng vat khac sang nguwoi;
F1 = 12, khi ngoai suy ttr th& nghiém trén chudt nhat sang nguoi.
F1 tinh dwoc khi so sanh ty |& gitra dién tich bé mat vé&i trong lwong co thé cla loai vat tham gia tho
nghiém va cla nguoi. Dién tich bé mét (S) dwoc tinh nhw sau:
S = k.M

Trong dé:
M 1a trong lwong co thé (trong lwong co thé cla sinh vat tham gia thir nghiém, ding trong cong thirc
trén, dwoc liét ké trong bang 10.14.2.5);
k=10
F2 & hé sb chi sw khac biét gitra cac ca thé;
F2 = 10, thwérng dung cho tat ca cac dung méi hivu co va dung thdng nhét trong quy dinh nay;
F3 1a mét hé s khéng hang dinh, dung cho cac thir nghiém phoi nhiém ngan han;
F3 = 1, cho cac thir nghiém kéo dai it nhat bang 1/2 d&i sbng cla vat thi nghiém (1 ndm dbi voi loai
gam nham hodc thé, 7 nam dbi véi chd, méo hodc khi);
F3 = 1, cho cac thtr nghiém vé sinh san, kéo dai trong subt thdi gian hinh thanh cac co quan phi tang;
F3 = 2, cho cac thir nghiém kéo dai 6 thang, trén loai gdm nhdm hoéc 3,5 ndm trén cac con thu khéng
thudc loai gam nham;
F3 = 5, cho cac thir nghiém kéo dai 3 thang, trén loai gdm nham, hodc 2 ndm trén cac con thu khéng
thudc loai gadm nham;
F3 =10, cho cac thir nghiém ngan han hon.
Trong moi trwdng hop, khi thtr nghiém kéo dai trong khodng thdi gian ndm gitra 2 méc thdi gian quy
dinh & trén, thi ta cho F3 gia tri cao, r’ng vé&i mbc thdi gian ther nghiém ngén. Vi du: F3 = 2 trong thir
nghiém kéo dai 9 thang trén loai gadm nham (vi 9 thang ndm trong méc 1 ndm va 6 thang, do d6 lay F3
bang F3 ctia mbc 6 thang).
F4 13 mot hé sé ap dung trong cac trwdng hop ddc tinh nghiém trong nhw: Gay ung thw khdng doc cho
gen, doc tinh than kinh, doc tinh gay quai thai. Trong cac thir nghiém vé doc tinh sinh sdn, hé sé nay
dwoc dung nhw sau:
F4 =1, khi gay déc trén bao thai cung v&i gay déc trén me;
F4 =5, khi gay déc trén bao thai, nhwng khéng gay déc trén me;
F4 =5, khi gay quai thai cung v&i gay doc trén me;
F4 =10, khi gay quai thai trén bao thai, nhwng khdong gay déc trén me;
F5 1a mot hé sb khéng héng dinh, ap dung khi khéng thiét lap dwoc “mirc khdéng phat hién gay hai”
(NOEL). Khi chi ¢6 thé xac dinh dwoc “mirc gay hai thap nhat” (LOEL), cé thé cho F5 gia tri cao, c6 thé
t¢i F5 = 10, tuy thuéc vao mirc d6 nghiém trong cua déc tinh.
Trong lwong co thé quy wéc cho ngudi tredng thanh, khdng phan biét gidi tinh & day 1a 50 kg. Trong
lweng nay twong déi thap hon trong lwong chuén (60 kg dén 70 kg) thwdng ap dung trong céc tinh toan
cuing loai (tinh li&u dung thuéc) Ia nhdm muc dich an toan.
Mét sb ngwoi bénh co trong lwvgng nhe hon 50 kg, nhirng nguwdi bénh nay phai dwgc xem xét diéu chinh
bang cach dung hé sé an toan xac dinh PDE.
Néu dung méi cé trong moét cong thire dwoc phdm chuyén ding cho Nhi khoa, ta phai diéu chinh thich
hop, vi trong lwong co thé cla tré thap.

Vi du ap dung cong thirc tinh PDE:

231



Hay xét mot ther nghiém ddc tinh cla acetonitril trén chudt nhat, thir nghiém nay dwoc tém tat trong
Pharmaeuropa Vol 9, No1, Supplement April 1997 page S 24, “m&c khdng phat hién gay hai” (NOEL) la
50,7 mg/kg/ngay. PDE cua acetonitril trong thir nghiém nay dwoc tinh nhw sau:

50,7mg.kg".ngay" x 50kg
PDE = = 4,22 mg/ngay
12x10x5x1x1

Trong dé:

F1 = 12 1a hé sb ngoai suy tlr thtr nghiém trén chu6t nhat sang nguoi;

F2 =10 |a hé sé khac biét gitra cac ca thé (théng nhéat quy dinh 1a F2 = 10);

F3 = 5 khi thei gian thir nghiém chi c6 13 tuan (> 3 thang);

F4 = 1 khi khéng thay doc tinh nghiém trong nao;

F5 =1 khi “mlrc khdong phat hién gay déc hai” (NOEL) dwgc xac dinh.
Phwong trinh dung cho khi ly twéng PV = nRT dwoc ap dung dé chuyén ham lwong chét khi trong thi
nghiém dung phwong phap xéng (inhalation studies) tlr don vi phan triéu thanh don vi mg/l hay mg/m®.
Hay xét thtr nghiém ddc tinh sinh san trén chudt trang bang cach x6ng khi carbon tetraclorid (khdi lwong
phan t& 153,84) da dwoc tom tat trong Pharmaeuropa Vol 9. No1. Supplement April 1997, p.S9:

P 300 x 10~%atm X 153840 mgmol™! 46,15 mg
= —_—= — — = = 1,89 mg/L
RT 0,082 L atm K=1mol~1 x 298 K 24,45 L

<=

Dung coéng thirc 1000 L = 1 m® dé suy ra ham lwong mg/m?

Bang 10.14.1-5 - Cac gia tri dung tinh toan trong tai liéu nay

Trong lwong chudt cdng trang (Rat) 425 g
Trong lwgng chudt cdng trdng cé thai (Pregnant rat) 330 g
Trong lwong chudt nhat (Mouse) 28 g
Trong lwong chudt nhat co thai (Pregnant mouse) 30g
Trong lwong chudt lang (Guinea — pig) 500 g
Trong lwong khi An D6 (Rhesus monkey) 25 kg
Trong lwong tho (co thai hodc khéng co thai) 4 kg
Trong lwong ché san nhé (Beagle dog) 11,5 kg
Dung lwong hd hap cla chuét tran .
(Ratgrespirgtory vo?ume) ° 290 L/ngay
Dung lwong hd hap ctia chudt nhat 43 L/ngay
Dung lwong hd hdp cla thd 1440 L/ngay
Dung lwvong hd hap ctia chudt lang 430 L/ngay
Dung lwgng hd hap cla ngudi 28800 Lngay
Dung lwong hd hdp cta ché 9000 L/ngay
Dung lwong hd hap cda khi 1150 L/ngay
Lwong nwdc chudt nhét ding 5 ml/ngay
Lwong nwédc chubt tring dung 30 ml/ngay
Lwong thirc an chudt trdng dung 30 g/ngay
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