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BACITRACIN

Hén dijch tao thanh sau khi pha theo huéng din trén nhan
thudc phai dap img cic yéu cau trong chuyén luin “Hén
dich thuéc” (Phu luc 1.5).

Bot pha hdn dich phai dép (mg cic yéu céu trong chuyén
luén “Thube bot” (Phu luc 1.7) va cic yéu clu sau day:

Ham lugng azithromycin, Cy3H;,N,0,;, tir 90,0 % dén
110,0 % so vai lugng ghi trén nhén.

Tinh chét '
Bot kho toi, khong bj 4m, khong von, mau sic ddng nhét.

Pinh tinh

Trong phin Dinh lugng, pic chinh trén sic ky d6 cta dung
dich thir phai c6 thoi gian luu tuong Ung véi thoi gian luu
cua pic chinh trén skc ky 44 cia dung dich chuén.

Nwéc
Khong duoc qua 1,5 % (Phu lyc 10.3).
Dung 0,5 g ché phim.

Pinh luwgng

Phuong phap sic ky 16ng (Phu luc 5.3).

Pha déng: Methanol - nudc - amoniac (80 : 19,9 : 0,1).
Dung dich chudn: Hoa tan mdt luong azithromycin
chuén trong pha déng dé thu duoc dung dich c6 ndng dd
azithromycin khoang 1,0 mg trong | ml.

Dung dich thiz: Can chinh xdc mét luong bot thude (thu
duoc tir phép thir Pdng dé khéi lugng) twong tmg véi
khoang 50 mg azithromycin vao binh dinh mic 50 ml,
thém 30 ml pha dong va lic siéu 4m 15 min. Pha lodng
bang pha dong vira du dén vach, lic déu, loc.

Diéu kién sdc ky:

Cot kich thuéc (25 cm x 4,6 mm) duge nhodi pha tinh B
(5 pm). )

Detector quang pho tir ngoai dat & budc séng 215 nm.
Téc 46 dong: 1,5 ml/min.

Thé tich tiém: 20 pl.

Cdch tién hanh:

Tién hanh sic ky l4n lugt di véi dung dich chudn va dung
dich thr.

Tinh ham lugng azithromycin, C33H7,N,0;,, ¢6 trong mot
don vi ché phﬁm dua vao dién tich pic cua azithromycin
thu dugc tir sic ky 4 cia dung dich thir, dung dich chuén
va ham lugng C33H;,N,0,, trong azithromycin chun.

Bio quén
Trong géi gidy nhom hoic polyethylen kin.
Dé noi kho mat, tranh 4nh sang.

Loai thudc
Thudc khang sinh.

Ham luwgng thudomg ding
125 mg; 250 mg.
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Bacitracin 13 hon hgp céac polypeptld khang khuin dugc
tao ra boi mét s6 loai Bacillus licheniformis hoac Bacillus
subtilis, thanh phan chu yéu 14 bacitracin A, B,, B, va B,.
Phai chira it nhét 60 IU/mg, tinh theo ché phim d 1am kho.

Tinh cht
Bot trang hodc gan nhu tring. Hut 4m. D& tan trong nudc
va trong ethanol 96 %.

Pinh tinh

C6 thé chon mét trong hai nhém dinh tinh sau:

Nhom I: B, C.

Nhom II: A, C.

A. Phuong phép sic ky lép mong (Phu luc 5.4).

Bdn mong: Silica gel G.

Dung méi khai trién: Acid acetic bing - nueée - butanol
(14:29:57).

Dung dich thir: Hoa tan 10 mg ché phim trong dung dich
acid hydrocloric 0,03 M (TT) va pha lodng thanh 1,0 ml
v6i cing dung moi.

Dung djch dbi chiéu: Hoa tan 10 mg bacitracin kém chuan
trong dung dich acid hydrocloric 0,03 M (TT) va pha loang
thanh 1,0 ml véi cing dung méi.

Cdch tién hanh: Chim riéng biét 1én ban mong 10 pl mdi
dung dich trén. Trién khai sic k)’r dén khi dung méi di dugc
hon 1/2 chiéu dai ban méng. Sdy khé ban mong & 100 °C
dén 105 °C. Phun 1én ban mong dung dich mnhydrm (TT)
va sdy & 110 °C trong 5 min. Céc vét trén sic ky do cua
dung dich thir c6 vi tri, kich thudc va mau sic trong tu cdc
vét trén sic ky dd cua dung dich déi chiéu.

B. Ché phim phai dap {mg yéu ciu phép thir Thanh phén
cau trdc.

C. Nung 0,2 g ché phdm. Cin con lai c6 mau vang & nhiét
d6 cao véi luong khong dang ké. Pé ngudi. Hoa tan cin
trong 0,1 ml dung djich acid hydrocloric loang (TT). Thém
5 ml nwée va 0,2 ml dung dich natri hydroxyd 10 M (TT).
Khong tao tia tring.
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D{ trong cua dung djch

Dung dich S: Hoa tan 0,25 g ché phim trong niwéc khong
co carbon dioxyd (TT), pha lodng thanh 25 ml véi clng
dung méi.

Dung djch S phai trong (Phu luc 9.2).

pH )
Tir 6,0 dén 7,0 (Phu lyc 6.2).
Dung dung dich S dé do.

Thanh phin céu tric

Phuong phéap sic ky long (Phy luc 5.3). Dung phuong
phép chuin héa dé tinh toan. Chuén bj cac dung dich ngay
trude khi dung.

Pha déng: Acetonitril - dung dich B - nwdc diing cho sdc
ky - methanol (TT)) (43 : 100 : 300 : 557). .
Dung dich A: Dung dich 40 g/l natri edetat (TT) dugc dieu
chinh dén pH 7,0 bang dung dich natri hydroxyd loéng (TT).
Dung dich B: Hoa tan 54,4 g kali dihydrophosphat (TT)
bing nude diing cho sdc ky trong binh dinh mirc 2000 ml,
thém nwde dén vach. Piéu chinh dén pH 6,0 b%mg dung
dich dikali hydrophosphat (TT) 3,48 % va loc qua mang
loc 0,45 pm.

Dung dich thir: Hoa tan 0,100 g ché ph?im trong pha dong
va pha loang thanh 50,0 ml bing pha dong.

Dung dich @i chiéu (1): Hoa tan 20,0 mg bacitracin chuan
dung dé kiém tra tinh phi hop hé thong trong dung dich A
va pha loang thanh 10,0 ml véi cing dung moi.

Dung dich déi chiéu (2): Pha loing 5,0 ml dung dich a6i
chiéu (1) thanh 100,0 ml bing dung dich A. Pha lodng
1,0 ml dung dich thu dwoc thanh 10,0 ml bing dung dich A.
Dung dich déi chiéu (3): Dé tao cac tap chat E, F, G va
H, lam néng 4 ml dung dich d6i chiéu (1) trong cach thuy
30 min, dé ngudi vé nhiét dd phong.

Diéu kién séc ky:

Cét kich thuéc (15 cm x 4,6 mm) duoc nhdi pha tinh end-
capped octadecylsilyl silica gel diing cho sdc ky (3,5 pm).
Nhiét do cdt: (28 + 2) °C.

Detector quang phd tir ngoai dit & buéc séng 254 nm.
Téc a6 dong: 1,0 ml/min.

Thé tich tiém: 100 pl.

Cdch tién hanh:

Tién hanh séc ky véi thoi gian gp 3 14n thdi gian luu cia
bacitracin A.

Tién hanh sic ky véi dung dich thir, dung dich déi chiéu
(1) va (2).

Sir dung sic ky dd cua dung dich d6i chiéu (1) dé xac
dinh pic cta tap chit M va bacitracin A, B, B, va B, (xem
Hinh 1).

Théi gian lwu twong ddi so véi bacitracin A (thdi gian
luu khoang 20 min): Tap chat A khoang 0,44; tap chét B
khoang 0,52; tap chat C khoang 0,55; bacitracin B, khoang
0,65; bacitracin B, khoang 0,67; bacitracin B; khoang
0,81; tap chat M khoang 0,87; tap chit N khoang 0,90; tap
chit L khoang 0,93; tap chit O khoang 1,2; tap chit P va
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Q khoang 1,3; tap chit F khoang 1,6; tap chéit G khoang
1,8; tap chdt H khoang 2,1; tap chit E khoang 2,8. Néu
cn, diéu chinh thanh phan pha dong bang cch thay dbi
thé tich dung méi hiru co nhung vin giir nguyén ty 1é
methanol va acetonitril.

Kiém tra tinh phu hop cia hg théng: Trén sic ky d6 cua
dung dich dbi chiéu (1), ty s6 dinh - hdm (HyH,) it nhit
la 1,2 trong d6 H; la chiéu cao dinh pic bacitracin B, so
véi duomg nén va H, 1a chidu cao tinh tir duong nén 1én
dén déy hdm gifra pic bacitracin B, va pic bacitracin B;;
ty sb dinh - hom (HPIHV) it nhat1a 1,1 trong d6 H, 1a chiéu
cao dinh pic tap chat M so véi dudng nén va H la chiéu
cao tinh tir dudng nén lén dén day hom giira pic tap chét
M va pic bacitracin B;. Trén sic ky dé cia dung dich déi
chiéu (2), ty s6 tin hiéu trén nhiéu it nhat 1a 50 d6i vai pic
bacitracin A.

Gici han:

Bacitracin A: It nhét 13 45,0 %.

Tong bacitracin A, B,, B, va By: it nhét 1a 77,0 %.

Ghi chi:

Bacitracin A: 4,10-anhydro[N-[[(4R)-2-[(18,25)-1-amino-2-
methylbutyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-
D-a-glutamyl-L-isoleucyl-L-lysyl-D-ornithyl-L-isoleucyl-D-
phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin].

Bacitracin B,: 4,10-anhydro[N-[[(4R)-2-[(1S)-1-amino-2-methyl-
propyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-
a-glutamyl-L-isoleucyl-L-lysyl-D-ornithyl-L-isoleucyl-D-
phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin].

Bacitracin B,: 4,10-anhydro[N-[[(4R)-2-[(15,25)-1-amino-2-
methylbutyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-
D-a-glutamyl-L-isoleucyl-L-lysyl-D-ornithyl-L-valyl-D-
phenylalanyl-L-histidyl-D-a-aspartyl-1.-asparagin].

Bacitracin Bj: 4,10-anhydro[N-[[(4R)-2-[(15,25)-1-amino-2-
methylbutyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-
D-a-glutamyl-L-valyl-L-lysyl-D-ornithyl-L-isoleucyl-D-
phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin].

Tap chit lién quan

Phuong phép séc ky long (Phu luc 5.3). Piéu kién sic ky
nhu md ta trong phan Thanh phan cdu tric. Dung phuong
phap chuén héa dé tinh toan.

Tién hanh sic ky véi dung dich thir, dung dich déi chiéu
(1), (2) va (3). o _

Sir dung sic ky db cua dung dich ddi chiéu (1) dé xéac dinh
pic cua tap chit A, B, C,L, M, N, O, P va Q (xem Hinh 1);
str dung sic ky d6 cua dung dich déi chiéu (3) dé x4c dinh
pic cua tap chét E, F, G va H (xem Hinh 2).
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Hinh I - Sic ky dd cua dung dich thi trong muc Thanh phin céu tric

Ghi chu:
1. Tap chit A
2. Tap chéit B
3. Tap chat C
4. Bacitracin B,

5. Bacitracin B,
6. Bacitracin B,
7. Tap chit M
8. Tap chit N
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9. Tap chit L

10. Bacitracin A

11. Tap chit O

12. Tap chét P va Q

13. Tap chat F
14, Tap chat G
15. Tap chat H
16. Tap chit E
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Hinh 2 - Sic ky db cia dung dich dbi chiu (3) trong muc Tap chét lién quan

Ghi chu:

1. Tap chat F 2. Tap chit G
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3. TapchitH 4. Tap chit E
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Gioi han:

Tong tap chét L va N: Khéong dugc qué 8,0 %.

Tap chét E: Khong dugc qua 4,0 %.

Tap chét A: Khéng dugc qua 3,5 %.

Tap chét B va M: Véi mdi tap chét, khong duoc qué 3,0 %.
Tap chét C: Khong duoc qua 2,5 %.

Téng tap chat O, P va Q: Khong dugc qua 2,5 %.

Téng tap chét F va G: Khéng dugc qua 2,0 %.

Tap chat H: Khong duge qua 1,0 %.

Tap don khac: Khong dugce qua 2,0 %.

Téng cac tap chat: Khong dugc qua 23,0 %.

Bo qua cac tap chét ¢ ham lugng bing hodc dudi 0.25 %.
Ghi chu:

Tap chit A: 4,10-anhydro[N-[[(4R)-2-[(15)-1-amino-2-methyl-
propyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-
D-a-glutamyl-L-isoleucyl-L-lysyl-D-ornithyl-L-valy]-D-
phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin] (bacitracin
DI, bacitracin C2).

Tap chat B: 4,10-anhydro[ N-[[(4R)-2-[(15)-1-amino-2-methyl-
propyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-a-
glutamyl-L-valyl-L-lysyl-D-ornithyl-L-isoleucyl-D-phenyl-
alanyl-L-histidyl-D-a-aspartyl-L-asparagin] (bacitracin D2,
bacitracin C3).

Tap chat C: 4,10-anhydro[N-[[(4R)-2-[(15,2S)-1-amino-2-methy!-
butyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-a-
glutamyl-L-valyl-L-lysyl-D-ornithyl-L-valyl-D-phenylalanyl-
I -histidyl-D-a-aspartyl-L-asparagin] (bacitracin D3, bacitracin
Cla).

Tap chit D: 4,10-anhydro[N-[[(4R)-2-[(15)-1-amino-2-methyl-
p opyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-a-
glutamyl-L-valyl-L-lysyl-D-ornithyl-L-valyl-D-phenylalanyl-L-
histidyl-D-a-aspartyl-L-asparagin] (bacitracin E).

Tap chit E: 4,10-anhydro[N-[[2-[(2S)-2-methyl-1-oxobutyl]-
1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-a-glutamyl-L-isoleucyl-
L-lysyl-D-omithyl-L-isoleucyl-D-phenylalanyl-L-histidyl-D-a-
aspartyl-L-asparagin] (bacitracin F).

Tap chat F: 4,10-anhydro[N-[[2-(2-methyl-1-oxopropyl)-1,3-
thiazol-4-yl]carbonyl]-L-leucyl-D-a-glutamyl-L-isoleucyl-L-
lysyl-D-omnithyl-L-isoleucyl-D-phenylalanyl-L-histidyl-D-a-
aspartyl-L-asparagin] (bacitracin H1).

Tap chat G: 4, 10-anhydro[N-[[2-[(25)-2-methyl-1-0xobutyl]-
1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-a-glutamyl-L-isoleucyl-
L-lysyl-D-ornithyl-L-valyl-D-phenylalanyl-L-histidyl-D-a-
aspartyl-L-asparagin] (bacitracin H2).

Tap chat H: 4,10-anhydro[N-[[2-[(2S5)-2-methyl-1-oxobutyl]-
1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-o-glutamyl-L-valyl-L-
lysyl-D-ornithyl-L-isoleucyl-D-phenylalanyl-L-histidyl-D-a-
aspartyl-L-asparagin] (bacitracin H3).

Tap chat I: 4,1 0-anhydro[N-[[2-(2-methyl-1-oxopropyl)-1,3-
thiazol-4-yl]carbonyl]-L-leucyl-D-a-glutamyl-L-isoleucyl-
L-lysyl-D-ornithyl-L-valyl-D-phenylalanyl-L-histidyl-D-a-
aspartyl-L-asparagin] (bacitracin I1).

Tap chat J: 4,10-anhydro[N-[[2-(2-methyl-1-oxopropyl)-1,3-
thiazol-4-yl]carbonyl]-L-leucyl-D-a-glutamyl-L-valyl-L-
lysyl-D-ornithyl-L-isoleucyl-D-phenylalanyl-L-histidyl-D-a-
aspartyl-L-asparagin] (bacitracin 12).
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Tap chat K: 4,10-anhydro[N-[[2-[(25)-2-methyl-1-oxobutyl]-
1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-a-glutamyl-L-valyl-
L-lysyl-D-ornithyl-L-valyl-D-phenylalanyl-L-histidyl-D-a-
aspartyl-L-asparagin] (bacitracin I3).

Tap chit L: 4,10-anhydro[N-[[(4R)-2-[(1R2S)-1-amino-2-
methylbutyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-
D-a-glutamyl-L-isoleucyl-L-lysyl-D-ornithyl-L-isoleucyl-D-
phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin] (bacitracin X).

Tap chit M: 4,10-anhydro[N-[[2-[(15,2S)-1-amino-2-methyl-
butyl]-1,3-thiazol-4-yl]carbonyl]-L-leucyl-D-a-glutamyl-L-
isoleucyl-L-lysyl-D-ornithyl-L-isoleucyl-D-phenylalanyl-L-
histidyl-D-a-aspartyl-L-asparagin] (bacitracin Y).

Tap chat N: 4,10-anhydro[N-[[(45)-2-[(15,25)-1-amino-2-
methylbutyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-
D-o-glutamyl-L-isoleucyl-L-lysyl-D-ornithyl-L-isoleucyl-D-
phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin] (bacitracin Z).
Tap chit O: 4,10-anhydro[N-[[(4R)-2-[(15,25)-1-amino-2-
methylbutyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-
D-a-glutamyl-5-methylen-L-isoleucyl-L-lysyl-D-ornithyl-L-
isoleucyl-D-phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin]
(bacitracin J1).

Tap chat P: 4,10-anhydro[N-[[(4R)-2-[(15,25)-1-amino-2-
methylbutyl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-L-leucyl-
D-a-glutamyl-L-isoleucyl-L-lysyl-D-ornithyl-5-methylen-L-
isoleucyl-D-phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin)
(bacitracin J2).

Tap chit Q: 4,10-anhydro[N-[[(4R)-2-[(18,2S)-1-amino-2-
methylpent-4-en-1-yl]-4,5-dihydro-1,3-thiazol-4-yl]carbonyl]-
L-leucyl-D-a-glutamyl-L-isoleucyl-L-lysyl-D-ornithyl-L-
isoleucyl-D-phenylalanyl-L-histidyl-D-a-aspartyl-L-asparagin]
(bacitracin J3).

Mt khoi lirgng do 1am khé

Khéng duge qua 5,0 % (Phy luc 9.6).

(1,000 g, 60 °C, phospho pentoxyd, ap sudt khong qué
0,1 kPa, 3 h).

Tro sulfat
Khong dugc qua 1,0 % (Phy luc 9.9, phuong phap 2).
Dung 1,0 g ché pham.

Pinh lugng

Tién hanh dinh lugng khang sinh bing phuong phép vi
sinh vét (Phy lyc 13.9). Dung bacitracin kém chuan lam
chat dbi chiéu.

Bio quin

Trong dd dyng kin, dé & 2 °C dén 8 °C.

Néu ché phim v khuén, bio quan trong d6 dyng kin, vo
khuén.

Loai thubc
Khang sinh.

Ché phim
Thudc md.
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