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TOM TAT: Nghién ctru ché tao bom tiém tw déng atropin sulfat 2 mg dung dé cap ctru nhiém doc chét déc
than kinh la nhiém vu cép thiét ciia nganh Quén y. Két qué nghién ctru da xay dung duoc cong thirc pha ché
dung dich thuéc tiém atropin sulfat st dung benzalkonium clorid lam chét sét khuén va xay dung duoc quy
trinh déng thubc vao bom tiém theo quy trinh khép kin, khéng tiét khuén & giai doan cudi. Ba thuc nghiém pha
ché, dong thubc trén 1 16 sdn phédm. Két qua kiém tra chét luong sau 1 thang béo quén budc déu cho théy:
sén pham dat yéu céu tiéu chuén dé ra. Tuy nhién, tiéu chi thé tich dung dich déy ra qua duong kim tiém con
thép, chua déu va tiéu chi luc téc déng dé gidi phéng piston bj téng Ién trong qua trinh bdo quan & ca 3 diéu
kién can duoc tiép tuc nghién ciru thém cho phu hop.

T khéa: Bom tiém tw dong, cap clru nhiém déc.

ABSTRACT: Research on the automatic injection of 2 mg - atropine - sulfat for first aid of neurotoxic poi-
soning is an imparative task of the Military Medical Sector. The results of the study have been showed how to
make atropine sulfate injection using benzalkonium chloride as an antiseptic and the process of drug injection
into the syringe in an end - to - end process, without sterilization at the last stage. Having experimented and
packaged drugs on a batch of products, the results of quality test after one month of preservation showed that
the product meets the standard requirements. However, there are two criteria: volume of liquid pushed out via
the syringe was still low, uneven and the force to release piston increased during preservation process in all
three conditions, hence, further study is required for these two criteria.
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1. DAT VAN BE
Chét doc than kinh 13 loai chat doc hoa hoc gay

gia cong ché tao thanh cong bd vo bom tiém tw déng
gdm 12 chi tiét. Buwdc dau thir nghiém vé bom tiém ty

chét ngudi nguy hiém nhét trong cac loai vii khi hoa
hoc. Cong tac dw phong va diéu tri nhiém doc chét
doc than kinh gap nhiéu khé khan do nan nhan sé t
vong trong th&i gian ngén néu khéng dwoc clru chiva
kip thori. Trong sbé cac thubc diéu tri dac hiéu, atropin
la loai thudc hdly M-cholin tét nhat va khong thé thay
thé trong cép ctru, diéu tri nhiém chéat doc than kinh.

Trong co sb ca nhan clGa quan doi mot sb nuéc,
atropin dwgc dong trong bom tiém ty déng. Khi bj
nhiém déc, nguwdi dung chi can thdo chét an toan, an
dd manh vao bap dui (méng), bom tiém sé tw dong
cam kim va day thudc vao co thé. Hién nay, tai Viét
Nam, viéc tao ngudn bdo dadm bom tiém tw dong
atropin sulfat 2 mg dé trang bi cho cac co sb rat kho
khan, chwa co co s& nao trong nwdc nghién clru bao
ché san xuét loai sdn pham nay. Do d6, viéc nghién
clru ché tao bom tiém tw dong atropin sulfat 2 mg dé
trang bi cho bd doi tw cteu khi bi nhiém doc chét doc
than kinh 1a rat can thiét.

Trong 2 nam 2015-2016, Vién Kiém nghiém,
nghién ctru dwgc va trang thiét bi y té Quan doi da
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dong nay dat két qua tbt. Tuy nhién, dé tao san pham
c6 thé st dung dwoc, con nhiéu ndi dung phai nghién
ctu. Dé tirng bwéc hoan thién quy trinh san xuét ché
tao bom tiém ty ddng atropin sulfat, ching t6i thwc
hién dé tai nghién clru nay nham 2 muc tiéu:

- Xay dwng quy trinh bao ché, déng dung dich
thudc tiém atropin sulfat 0,4% vao trong bom tiém tw
ddng atropin sulfat 2 mg.

- Buéc dau danh gia do 6n dinh va xay dwng tiéu
chuén chat lwong cho sa&n pham.

2. DOI TUONG, PHUONG PHAP NGHIEN CUU.

2.1. B6i twong, vat liéu va trang thiét bi nghién civu:

- Béi twong nghién cru: cong thire pha ché thube
tiém atropin sulfat & déng vao bom tiém tw déng va
quy trinh déng thubc vao trong bom tiém tw dong.

- Vat liéu va trang thiét bi nghién ctru:

+ V06 bom tiém ty dong do Vién KN-NC dwgc va
TTBYT Quan ddi thiét ké, cung cép.
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+ Nguyeén liéu, dung méi, hoa chét dat tiéu chuan
Duoc dién Viét Nam V.

+ May quang phd UV-VIS Lambda 12 (M§), may Hoat chat PBonvi | CT1 | CT.2
quang phd AAS Shimadzu AA-7000 (Nhat Ban), may | Atropin sulfat gam | 0,40 | 0,40
HPLC (Nhat Ban), can phan tich XS 204-Mettler | Acid citric gam 0,25
Toledo (Thuy Si), td &m INB 500-Memmert (Btrc), ta | Natri citrat gam | 0,259
an toan sinh hoc BIO-II-A (Tay Ban Nha)... Phenol gam | 05

2.2 Ph . hién ciru: Benzalkonium clorid gam 0,02

R e Acid sulfuric 0,1N vira d | pH 3,045

2.2.1. Khao sét Iia chon chat sat khuan, xay dung | Nwéc ct vira da mi 100,0 | 100,0

céng thirc pha ché dung dich thuéc tiém atropin sulfat
dé déng vao bom tiém tw dong:

- Khao sat chat sat khuan: Iwa chon 2 chét sat khuén
la benzalkonium clorid va phenol dé khao sét theo cong
thirc pha ché va thiét ké thi nghiém nhw sau:

+ Cong thirc pha ché Iwa chon chat sat khuan:

Bang 2.1. Céng thrc (CT.1 va CT.2) pha ché lwa
chon chét sat khuan.

+ Thiét ké thi nghiém: pha ché dung dich thubc
theo CT.1 va CT.2 (mbi chai d6ng 200 ml dung dich),
bd sung ting loai chi tiét nhwa, cao su tiép xdc tryc
tiép v&i thudc (bang 2.2). Sau do, dong trong lo kin,
bdo quan trong diéu kién lao0 hoéa cip toéc (40°C +
2°C), dinh ky danh gia céac chi tiéu chéat lwong.

Bang 2.2. Thiét ké thi nghiém khao sat chat sat khudn benzalkonium clorid va phenol.

are| IS | ungn20 | whorganze |, WG
ohaché | gasketva dau bit) SNER derel greie el 10 dAu bit kim tiém)
S6 lwong | Ky hiéu S6 lwong | Ky hieu | Sé lwong | Ky hiéu | Sé lwong | Ky hiéu
CT.1 4 CT1.0 3 CT1.1 3 CT1.2 3 CT1.3
CT.2 4 CT20 3 CT 21 3 CT22 3 CT23
Coéng 8 6 6 6

Trong d6, syringe bang nhwa LDPE, gasket bang
cao su va dau bit kim tiém bang cao su la cac chi tiét
ctia bom tiém tiép xic truc tiép véi thube.

- Xay dwng cong thirc pha ché thubc tiém atropin
sulfat: can cv két qua lwa chon chat bdo quan & trén,
xay dwng cong thirc pha ché thubc tiém atropin sulfat
0,4% dé déng vao trong bom tiém tw dong.

2.2.2. Phuong phéap xay dung quy trinh bao ché,
déng dung dich thuéc tiém atropin sulfat 0,4% vao
bom tiém tw dong:

Dwa trén cac tai liéu bao ché thudc tiém atropin
sulfat, phan tich wu nhwoc diém cla cac phwong
phap déng éng dé lwa chon quy trinh bao ché, déng
thudc vao trong bom tiém tw déng cho phu hgp. Thyc
nghiém theo quy trinh dw thdo, danh gia, tirng budc
hoan thién quy trinh theo cac tiéu chi:

- Trang thiét bi: phai don gian, phu hop véi phong
thi nghiém.

- Ky thuat pha ché, déng thubc vao trong bom
tiém: phai don gian, dé thuc hién.

- D6 n dinh cha quy trinh: san phdm tao ra phai
on dinh, dung dich thudc tiém chira trong bom tiém
phai vé khuan.
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2.2.3. Phuong phép xdy dung tiéu chuén san
phédm bom tiém tw déng atropin sulfat 2 mg:

Can clr vao tiéu chuan cua thubc tiém atropin
sulfat, yéu cau chéat déo, cao su lam bao bi thudc tiém
trong Duoc dién Viét Nam IV, co ché hoat dong cla
bom tiém tw déng va hinh dang, kich thwéc cla cac
chi tiét cAu tao nén bom tiém tw déng dé xay dung
tiéu chuan cho cac chi tiét syringe, gasket, dau bit kim
tiém, 16 xo, bd vé bom tiém va sadn phadm bom tiém tw
dong hoan chinh.

2.2.4. Phuong phap danh gia so b6 dé én dinh
san phém:

Bao ché, déng dung dich thubc tiém atropin sulfat
0,4% vao trong tirng bom tiém tw ddng theo quy trinh
da xay dwng. Bdo quan san phdm & diéu kién thuc
té, diéu kién lanh (5°C  3°C) va & diéu kién |50 hoéa
cép tbéc (40°C + 2°C) trong 1 thang. Kiém nghiém tat
cé céc chi tiéu chét lwong theo tiéu chuan co s& dé
so bo danh gia d6 6n dinh cia san pham.

3. KET QUA VA BAN LUAN.

3.1. Khao sat Iwa chon chat sat khuan, xay
dwng céng thirc pha ché dung dich thudc tiém
atropin sulfat 0,4% doéng vao bom tiém tw déng:
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3.1.1. Két qua khao sét chat sat khuén:
- B6i v&i phenol, két qua vé sw bién dbi ham lwong theo bang 3.1.

Bang 3.1. Ham lwong atropin sulfat va chat bao quan khi st dung phenol lam chét bao quan.

Thoi diém ban dau Sau 1 thang Sau 2 thang Sau 3 thang
Loai mau 'A:Lcl)letn Phenol A:L%gltn Phenol Astlrjcl)letn Phenol AStLchl)letn Phenol
CT.1.0 101,2% 100,0% 100,4% 98,5% 100,4% 99,3% 100,2% 99,4%
CT11 100,9% 98,6% 100,9% 97,3% 100,2% 99,3%
CTA1.2 101,7% 74,0% 99,1% 73,2% 99,6% 76,0%
CT1.3 101,9% 72,7% 102,0% 71,5% 100,7% 73, 7%

Ham lwong atropin sulfat 6n dinh sau 3 thang bao
quan & diéu kién 140 hoa cép tbc, nhwng ham lwong
phenol c6 sy bién ddi nhiéu dbi véi cac cong thire
chra cao su nhu gasket va dau bit kim tiém & CT.1.2
va CT.1.3 (ham lwong phenol ban d&u 14 100,0%; sau
1 thang bao quan, chi con tir 72,7-74,0%), chirng té
phenol bi hap phu manh b&i cao su lam gasket va
dau bit kim tiém. Sau 2 thang va 3 thang, ham lwong
phenol tiép tuc thay dbi nhuwng khong nhiéu, cé thé
phenol da bi hdp phu bao hoda vao cao su ngay tw
thang dau tién. Ham lwong phenol trong cong thirc

khéng chira nhwa va cao su (CT.1.0) c6 suw bién dbi

khong dang ké, chiing té phenol it bi twong tac bdi
cac thanh phan hoat chat va ta4 dwoc trong cong thirc
bao ché. Ham lwong phenol trong céng thirc chira
nhwa LPDE (CT.1.1) bién dbi khdng nhiéu so véi thoi
diém ban dau va so v&i cong thirc khong chira vat
lieu nhya, cao su (CT.1.0), chirng té phenol it bj hap
phu hodc twong tac véi loai nhwa nay. T két qua
trén, chung téi khdng chon phenol 1am chat bao quan
cho bom tiém tw dong atropin sulfat.

- B6i v&i benzalkonium clorid, két qua vé sw bién

ddi ham lwong theo bang 3.2.

Bang 3.2. Ham lwong atropin sulfat va chat bao quan khi st dung benzalkonium clorid lam chét bao quan.

Loa Thoi diém ban dau Sau 1 thang Sau 2 thang Sau 3 thang
mé.u Atropin | Benzalkonium | Atropin | Benzalkonium | Atropin | Benzalkonium | Atropin | Benzalkonium
sulfat clorid sulfat clorid sulfat clorid sulfat clorid
CT.2.0 | 102,4% 102,6% 102,5% 102,7% 102,5% 102,1% 100,0% 100,4%
CT.2.1 102,7% 101,3% 101,1% 101,0% 98,2% 101,1%
CT.2.2 101,3% 100,8% 102,3% 98,9% 97,7% 97,7%
CT.2.3 102,2% 99,4% 100,4% 98,8% 98,4% 94,8%

Ham lwong atropin sulfat 6n dinh sau 3 thang bao
quan & diéu kién 130 hoa cép téc, chirng té atropin
sulfat it bj twong tac béi cac thanh phan trong cong
thirc va céac vat liéu nhwa, cao su da khao sat. Ham
lwgng benzalkonium clorid én dinh trong cac céng
thire khéng chlra nhwa, cao su (CT.2.0) va cac cong
thtrc chlra nhwa nhwng khdong cé cao su (CT.2.1).
Tuy nhién, trong cac cdng thirc chtvra cao su (CT.2.2,
CT.2.3), ham lwgng nay bi gidm dan theo thoi gian
bao quén, gidm nhiéu hon & cac cong thirc chira

nhiéu cao su hon.

T nhirng két qua trén, chung t6i thay rang, dé lva
chon dwoc chéat sat khuan dap &ng tdi wu tat ca cac
yéu cau dé ra |a rat khé (hiéu qua sat khuan cao, phd
sat khuan réng, khéng twong tac, an toan...). So sanh
cac loai chat sat khuan da khao sat & trén, chung toi
thdy benzalkonium clorid c¢é nhiéu wu diém hon, vi
ré tién, d& mua, dwoc dung phd bién trong cac dang
thudc tiém, thubc nhé mat, it twong tac véi cac thanh
phan trong céng thirc thubc tiém atropin sulfat va cac
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vat liéu nhya, cao su. Vi vay, chupg toi quys‘ét dinh lya
chgn benzalkonium clorig lam chat sat khuan cho saim
pham nay. Tuy r]hién, két qua khao sat cho thay van
co hiffan twong hap phu nhe b&i cao su ché tap gasket
va dau bit kim tiém nén khi bao ché san pham hoan
chinh phai theo ddi, danh gia trong thoi gian dai hon.

3.1.2. Két qué xay dung cong thirc pha ché thubc
tiém atropin sulfat:

Can clr vao cac tai liéu tham khao va két qua khao
sat lwa chon chat sat khuén & trén, ching téi dua ra
cobng thirc bao ché cho 100 ml dung dich thubc tiém,
gdm: atropin sulfat 0,40g; benzalkonium clorid 0,02g;
acid sulfuric 0,1N vira da pH 3,0-4,5; nwéc cat pha
tiém vira da 100,0 ml.

3.1.3. Xay dung quy trinh bao ché, déng dung dich
thuéc tiém atropin sulfat 0,4% vao bom tiém tw déng:

Que} phan tich, nghién curu, chung téi dwa ra quy
trinh gdm 7 cong doan theo so d6 nhw sau:
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Vé sinh phong, d h 'y -
= chg_ g;lﬁg tﬁﬂ%:up : Chuan bi < Kiém tra theo SOP phong sach
Can. dong nguyen licu, hoa Hoa tan <«——  Kiémtraban thanh phim
chit theo céng thue
Mang loe > Loc < Kiém tra mang loc
Nbi hip o  Hiptiétkhuin | Kiém tra nhiét 36, &p sut
Céc chi tiét cua BTTD, lé.p rap, .| Déngthubevao |, - T
4 tiét khudn bang EO trong bom tiém Kiém tra thé tich
Vo ai 1,2 ¢4 tiét khua ¥
‘0 ngoai 1. 2 dé tiet khuan in 14 an thid Kidm tra hoat dong cia bom tiém
bang EO Lip rap, hoan thién P at dong
Nhan, t& huéng din si dung »  Dannhin dénggdi |« Kiém nghiém thanh pham
Nhap kho

So' dé quy trinh pha ché, déng thubc vao trong bom tiém tw dong.

Vé tham dinh quy trinh, do diéu kién thoi gian va
kinh phi c6 han, ching t6i bao ché 116 850 bom tiém
theo quy trinh dw kien. Két qua kiem nghiém san
pham dat,yéu cau vé do vb khuan, dd trong, thé tich
va mot so ,tiéu,chi khac trong ti{au chuan co s& sau
khi pha ché. Ket qua nay cho thay quy trinh bao che,
dong thuoc vao bom tiém buéc dau dap ng dwoc
yéu cau. Tuy nhién, can bao ché thém 3 16 (sé thuc
hién trong mot nghién ctru khac) va theo déi danh gia
& cac dieu kién bao quan khac nhau trong th&i gian
dai hon dé hoan thién quy trinh.

3.2. Két qua xay dwng tiéu chuan co s& cho
bom tiém ty dong atropin sulfat 2 mg va bwéc
dau danh gia do on dinh cta san pham:

3.2.1. Xay dung tiéu chudn bom tiém tw déng
atropin sulfat 2 mg:

Két qua tiéu chuan co s& cla cac chi tiét nhw sau:

- Béi véi syringe: gdm cac chi tiéu vé hinh dang, kich
thwée, khdi lwong va cac chi tiéu vé hoéa ly, sinh hoc.

- Dbi v&i gasket va dau bit kim tiém: gébm céac chi
tiéu vé hinh dang, kich thudc, khéi lugng va cac chi
tieu vé hoa ly.

- D6i v6i 16 xo0: gdm céc chi tiéu vé hinh dang, kich
thwée, lwc day va khdi lwong.

- D6i v&i bd vd bom tiém: gdbm céc chi tiéu vé hinh
dang, kich thwéc, khéi lwgng, mau séc cac chi tiét;
tinh ddng bod va hoat ddng clia bom tiém; thoi gian
chwa giai phéng piston khi thdo chét an toan nhung
chwa co tac dong clia ngoai lwc; thoi gian bom hét
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lwong thudc can lay ra khoéi bom tiém va chiéu dai
kim nho ra khdi bom tiém sau khi tiém; thé tich dung
dich dwoc day ra sau khi tiém; lwc tac dong dé giai
phéng piston khi thao chét an toan; va do vé khuén
(sau khi tiét khuan bang khi EO).

- D6i v&i san phdm bom tiém tw dong atropin
sulfat 2 mg gdm céc tiéu chuén sau:

+ Hinh thirc: céc chi tiét 1ap rap phai déng bo, thao
tac str dung nhe nhang, tron tru, khéng ket rit, khdng
bi trdo nguoc thude.

+ Dung dich thuéc chtra trong bom tiém, phai dat
tiéu chuan quy dinh trong Dwoc dién Viét Nam V.

+ Thoi gian chwa giai phong piston khi thdo chét
an toan nhwng chuwa c6 tac dong clia ngoai lwc: khéng
dwoc dwéi 5 phut.

+ Thé tich dung dich dwoc day ra sau khi tiém: tir
0,45-0,55 ml.

+ Thoi gian bom hét lwong thudc can lay ra khai
bom tiém: khéng qué 15 giay.

+ Chiéu dai kim tiém nho ra khéi bom tiém sau khi
tiém: 10,0 mm = 10%.

+ Luc tac dong dé giai phong piston khi thao chét
an toan: ttr 5,0-8,0 kg.

3.2.2. Budc dau danh gia dé én dinh cla san pham:

Tién hanh bao ché 2 16 san pham s dung 2 loai
gasket (Iogi c6 san cﬂa) Han Quoc va loai tw ép tw
khuon). Két qua cho thay, sau 1 thang bao quan & 3
didu kién (diéu kién thuc té, 1o hoa cap toc va diéu
kién lanh), bom tiém déu dat cac chi tiéu vé hinh thire,
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thoi gian gié}i phong pistgn khi théo chét an toan, thoi
gian bom hét lwong thudce can lay va céac chi tiéu cla
dung dich thubc tiém atropin sulfat. Tuy nhién, mét sé
bom tiém chwa dat vé chi tiéu thé tich day ra va luc
tac dong dé giai phong piston, cu thé nhw sau:

- C6 22/60 bom tiém (chiém 36,6%) cé thé tich
day ra chénh léch so véi ly thuyét (0,5 ml) vuot qua
10%, chi yéu < 0,5 ml. Nguyén nhan c6 thé do do
kin khit gitra gasket va syringe hoac gitra dau bit kim
tiém véi dau kim tiém van chwa dat yéu ciu. Mt
khac, c6 thé do thé tich thubc khi dong vao bom tiém
con & gidi han thap nén dé bi méc sai s6 thiéu khi st
dung. Vi vay, can diéu chinh ting thé tich thubc dong
vao trong bom tiém ngay tir thdi diém déng thube va
ra soat do kin khit gitra cac chi tiét.

- C6 42/60 bom tiém (chiém 70,0%) cé luc tac
dong dé giai phong piston khong dat quy dinh (quy
dinh du kién 5,0-8,0 kg). Nguyén nhan cé thé khi thir
nghiém vao mua hé, nhiét dé6 mdi trwdng cao nén
nhwa & chbt ham dé gitr piston va vé con giai phong
piston mém hon, cac két qua thtr nghiém déu cho
cac gia tri trong khoang 5,0-8,0 kg. Nhwng khi thir
nghiém vao mua dbng, nhiét dd méi trwdng lanh hon,
chét ham gilr piston va vé con giai phéng piston tré
nén crng hon, do d6, hau hét cac gia tri do dwoc déu
tang cao hon, dién hinh c6 bom tiém phai nén dén 13
kg m&i gidi phong dwoc piston. Vi vay, can thiét phai
diéu chinh tiéu chi nay cho phu hop véi diéu kién moi
trworng khi hau ctia Viét Nam. C6 thé diéu chinh kich
thwéc chét ham gilr piston hodc thay déi nhwa ép.

4. KET LUAN.

- Bwdc dau da khao sat, lwa chon dwoc chat sat
khuén va xay dwng dwoc cong thirc pha ché dung
dich thudc tiém atropin sulfat 0,4% dé déng vao
bom tiém tw déng, dé la: atropin sulfat 0,40 gam;
benzalkonium clorid 0,02 gam; acid sulfuric 0,1N vtra
da pH 3,0-4,5; nwédc cat pha tiém vira dd 100 ml.

- Bwdc dau da xay dung dwoc quy trinh bao ché,
dong thudc atropin sulfat vao bom tiém tw déng gém
cac cong doan: chuan bi, hoa tan, loc, tiét khuan,
dong thudc vao trong bom tiém, 1ap rap hoan thién
va dan nhan, déng géi san phdm. Riéng cong doan
doéng thube vao trong bom tiém duwoc thue hién trong
phong sach vé khuan dat cdp d6 A béng dung cu tw
dong nap thubc tré lai sau mdi 1an bom thudc vao
syringe clia bom tiém tw dong; sau do lap kin, dong
go6i, dan nhan, khong tiét khuan & giai doan cubi.

- Bwdc dau danh gia do 6n dinh va xay dung tiéu
chuén co s& cho san pham. Sau 1 thang bdo quan
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& diéu kién thuyc té, didu kién lanh va diéu kién 4o
héa cép téc, sdn pham bom tiém tw dong dat dwoc
phan I&n cac tiéu chi theo tiéu chuén co s& dy thao;
con 2 tiéu chi chwa dat hodc do dw kién dé xuat chwa
phu hop, can cé thoi gian nghién ciru tiép va diéu
chinh cho phu hop (gém thé tich dung dich day ra
qua duwdng kim tiém con thap, chua déu va luc tac
doéng dé giai phong piston bj tdng 1&n trong qua trinh
bao quan). D4 khao sat dwoc moét sé loai nhwa, cao
su va xay dung tiéu chuan co sé cho syringe, gasket,
d4u bit kim tiém, 16 xo, bd vé bom tiém va san pham
bom tiém tw dong atropin sulfat 2 mg hoan chinh.
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