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TOM TAT: Nghién ciru céi tién bom tiém ty tiém chira Atropin sulfat 2 mg nham téng néng suét déng
thube, lap rap va én dinh lwc ban bom tiém. Két qua:

- D4 thiét ké, dwa ra mau piston moi, gid d& bom tiém phu hop va quy trinh dong thuéc bang phuong
phap hut chan khéng; thiét ké duoc bo dung cu ho tro' lap rap phu hop va dwa ra quy trinh lap rap moi.
Khéo sat moi lién quan gitra yéu to nhiét do va mau gilr piston dén lure giai phdng, phat hién diéu kién nhiét
dé lanh lam téng Iuc giai phong hon so véi dieu kién thuong. Bua ra phuong phap so loai cac piston c6
maéu thich hop trong khodng 0,6-0,7 mm trudc khi dwa vao san xuéat dé 6n dinh luc ban.

- Sén xuét thtr nghiém 500 bom tiém, thdy nang suét tdng khodng 2,5 I&n. Khéng bom tiém nao cé luc
gidi phéng > 6,5 kg, véi khoang 95% bom tiém c6 Iwc gidi phong khéng qua 4 kg.

T khoa: Bom tiém ty tiém, Atropin sulfat.

ABSTRACT: In this research, a new process to assemble an autoinjector containing Atropine sulfate 2
mg is studied for better efficiency and redesigned to stabilize the releasing force. Results:

- A new piston model, holding equipment, and method to fill injection solution into the syringe by
vacuum technique are designed for the autoinjector. A new process to assemble with suitable supportive
equipment is proposed. The relationship between temperature and releasing force of the piston model is
examined, and the result shows that cold temperature increases the force significantly compared to normal
temperature. A new standard to select pistons with suitable holding wings size within 0,6-0.7 mm before
production is established.

- 500 autoinjectors are produced with the experimental process, with efficiency has approximately
increased to 2.5 times compared to the former process. No autoinjectors have more than 6.5 kg of releasing
force, and around 95% of the autoinjectors can be released by a force of no more than 4 kg.
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1. PAT VAN BE.

Chét doc than kinh la loai chét doc héa hoc gay
chét ngudi, nguy hiém nhét trong cac loai chat doc
héa hoc. Trong tinh huéng xay ra chién tranh hodc
khiing bd bang vii khi héa hoc, céng tac cap ciru
hang loat chi c6 thé mang lai hiéu qua cao néu
dwoc trang bi cac loai bom tiém tw tiém dong sén
céac thubc déc hiéu dé tw ciu va cap ctru 1an nhau.

tién véi quy mé I6n, can phai khac phuc nhirng ton
tai da dwoc chi ra, nhw: cac nhwoc diém trong qua
trinh déng dung dich thubc vao bom tiém; viéc lap
réap dau bit cao su vao kim tiém;khac phuc luc giai
phéng piston chwa déu (mét sd can lyc gidi phong
qua lén) gay kho khan trong qua trinh s dung.

Dé kh&c phuc nhirng ton tai trén, gop phan dua
vao san xuét, (’ng dung san pham bom tiém tw

vién Kiém nghiém, nghién clru dwoc va trang  tiém chira Atropin sulfat 2 mg trong thuc tién voi

thiét bi y t& Quan doi da nghién clru va ché tao thanh
c6ng san pham bom tiém tw tiém chiva Atropin sulfat
2mg phuc vu muc dich cp clru nhiém chét doc than
kinh.Tuy nhién, d& c6 thé dwa vao san xuét, (ng
dung san phdm bom tiém tw tiém nay trong thuc
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quy mo Ién, tang nang lyc ty clru va clru chira
cho nhau trong tinh huéng can thiét, ching t6i thuc
hién nghién ciru cai tién bom tiém ty tiém nham
té&ng nang suat dong thudc, I&p rap va 6n dinh luc
bén bom tiém.
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2. VAT LIEU, DUNG CU, THIET B| VA
PHU'ONG PHAP NGHIEN CUU.

2.1. Vat liéu,dung cu, thiét bi nghién ctru:

- Vat liéu nghién ctru:

+ Nhya LDPE purell 3040, Eltex PH30D630 -
Purc, ép syringe nhya.

+ Cao su Viét Nam, ép dau bit kim tiém.

+ Nhwa PAGtufnyl SA102 Natural(Polyamide),
ép piston.

+ Nhya ABS (Acrylonitrile butadiene styrene),
ép vo con gilr piston-10 xo va vé con gidi phdng piston.

+ Nhya HDPE (High Density Poly Ethylene),
ép ¢ cb dinh kim tiém.

+ Nhwa PP (Polypropylene), ép cac chi tiét y()
ngoai 1, vd ngoai 2, chdt an toan, hdp dwng va nap
hép dwng bom tiém.

+ Lo xo0 1,2 x 10,5 x 115(mm), cudn bang thép
SWPA ®1,2.

+ Kim tiém 23G x 1 inche, gasket Vinahankook
(Viét Nam, sé dang ki: 32/2015/BYT-TB-CT).

+ Céc hoa chét, dung moi... loai tinh khiét phan
tich, dat tiéu chuan Dwoc dién Viét Nam V.

- Dung cu, thiét bi nghién ctru:

+ Nai hut chan khong YXQ-SG46-280, Trung Quéc.

+ Can ki thuat PM400 - Mettler Toledo, Thuy Si.

+ Tl an toan sinh hoc BIO-II-A - Telsta, Tay Ban Nha.

+ Thwéc kep Mitutoyo, Nhat Ban.

+ Cr dong thudce, dung cu ép lap 16 xo, dung cu
do lyc tac dong 1én bom tiém dé giai phong piston,
gia dung ong tiém hut chan khong, dung cu lap rap
bom tiém (tw ché tao).

Du @ bam| / \ [ Saukkibinénvio
tém vio chd v giii phieg, 2
tiém, in xudng méu piston b1 nén
& tic dung o lai den lic mho
nén viradi hon va c6 th di
— I~ lot qua lo cua vo
{10 | s Dudi yc gin
hoi cia 10 xo
piston _ dirgc ahy
Lue nén tic dung vé phia dau bom
linvé ngodi 2 tie titm,  day €
déng En w6 gt syringe va kim
piston, & 4o nen tiém 4 cimg, W
mau g piston d6 bom thudc vao
o v gidi phing co'thé

Hinh 1. So db céu tao va céch thirc
hoat dong bom tiém tw tiém.

2.2. Phwong phap nghién ctru:
- Nghién ctru phuong phap déng thudc bang ndi
hat chan khéng:
_+ Dé xuét s» dung phuong phap dong thuée
bang noi ’hl.'lt chan khoéng thay cho phwong ph‘ép
dong thudc thd cong trong nghién clru ban dau,
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nhdm giam thoi gian va tang ndng suat dong thudc.
Thiét ké gia d& va diéu chinh chiéu dai piston cho
phu hop.

+ Tién hanh: xép bom tiém vao gia d&, dé dich
vao coi thay tinh. Cho cé bd coi thly tinh cling cac
bom tiém vao néi hut va tién hanh hat chan khéng
dén ap suét phu hop nhat. M& van xa lai khi vao néi
hat, lay coi thiy tinh cung cac bom tiém da dong
thudc ra. Diéu kién ap suét, thoi gian hat duoc thay
ddi & cac mirc khac nhau. Tir d6, tim ra thong sb téi
wu nhat d& dong dwoc di lwong thudce theo yéu cau.

- Nghién ctru cai tién |p rap dau bit kim tiém:

+ S{r dung bd dung cu 1ap rap (tw ché tao bang
in 3D), gébm vit van hd tro va éng dinh huéng dé
I&p d4u bit cao su.

+ Tién hanh: sau khi dong thuéc vao bd vé bom
tiém, I&p vao ctr dinh mirc va day hét khi ra, 1ap éng
dinh hwéng vao, kiém tra cac bo phan bao dam da
thdng so v&i truc doc bom tiém. Bd dau bit cao su -
chét gitr kim dwoc dat vao vit van hd tro, réi dat vao
phia trén éng dinh hwéng, van nhe theo chiéu kim
ddng hd dé van chét git» kim vao syringe ren xoay.
Sau do, rat éng dinh hwéng ra cung véi vit van,
kiém tra do chat cla chét.

- Nghién ctru duy tri, 6n dinh lyc gidi phéng piston:

+ Khéo sat anh hwéng clia nhiét d6 dén luc giai
phéng piston: 18p 50 bd bom tiém tw tiém cé chira
dung dich thuéc tiém Atropin sulfat v&i cung diéu
kién va chia déu lam 2 nhoém (1 nhém dwoc béo
quan trong diéu kién nhiét do phong thi nghiém,
1 nhém dwoc cho vao trong td lanh, bdo quan &
nhiét do6 2-8°C). Sau d6, kiém tra lwc gidi phong
béng thiét bi tw ché, so sanh két qua.

+ Khao sat anh huéng clia d6 day mau gitr dén
lwe g|a| phong piston: sau khi do cac kich thwde
16 cta ong gitr piston nguyén mau ban dAu, dt in
3D cac mau piston c6 kich thwéc méau glw khac
nhau dé khao sat anh hwéng cta do day méau gidr
piston dén lyc gidi phong. Twong ng véi méi kich
thwdc mau gitr, 1ap 5 bom tiém. Sau d6, do lyc giai
phong bang can ty ché trong diéu kién nhiét do
lanh 2-8°C, tim kich thwéc (d6 day) t6i wu co thé duy
tri, &n dinh lyc gidi phong cla piston.

Hinh 2. Can tw ché do luc gidi phéng
Tap chi Y HOC QUAN SU, SO 357 (3-4/2022)
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3. KET QUA NGHIEN CU’U VA NHAN XET.

3.1. Két qua nghién ciru déng thudc bing
phwong phap hat chan khéng:

Sau khi tht nghiém & cac diéu kién ap suét
khac nhau, ching t6i nhan thy: mc ap suat am
50 cmHg (xap xi am 0,68 kg/cm?) la ap suét yéu
cau dé hat da lwong thube. Lwgng thube hat duwgc
vao trong syringe ren xoan 1a 1,7-1,8 ml. Sau khi
l&p vao cir dinh mirc dé day lwong khi thia ra,
lwong thudc con lai la 1,5-1,6 ml, tiét kiem hon so
v&i déng thi cong ban dau.

Coi thly tinh dwong kinh 20 cm, gia d& tinh toan
thiét ké cho 61 bé bom tiém. Thuc té c6 thé ting sé
bd bom tiém déng thudc cling mét luc (véi thiét bi
hat chan khoéng c& I&n hon), hiéu qua sé cao hon.

Hinh 3. B tri gia do dat b6 bom tiém
vao coi thay tinh.

V6i ndi hat nhé, cong suat 2 kW, sau 23-25 gidy
la dat dworc mirc ap suét can thiét. Tiép tuc hut lau
hon hat dwgc nhiéu dich hon, tuy nhién, téc do
cang vé sau cang cham, dé dat mic ap suat am
60 cmHg (xap xi am 0,82 kg/cm?) mét hon 1 phut
20 giay, khong thue sy hiéu qua. Do dd, véi ndi hat
nhé cong suét 2 kW dang dung, méc am 50 cmHg
la &p suét thich hop ca vé lwong thube dong va thoi
gian tién hanh.

Qua nghién cru cling cho thay, dé dong thubc
bang phwong phap hut chan khéng thuan lgi, can
diéu chinh piston dai hon dé& day hét lwong khi thiva
sau khi dong éng. Do vay, can diéu chinh chiéu dai
piston 1&n 70,8 mm (chiéu dai piston cii 1a 62,8 mm).
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3.2. Két qua nghién clru quy trinh méi va bd
dung cu hé tro lap rap:

Sau khi bom thubéc vao bom tiém xong, két
qué so sanh thoi gian 1ap rap khi tién hanh bang
phwong phéap cii va bd dung cu hd trg cho théy,
coéng doan I&p dau bit cao su kha kho khan do ciu
trac mém, phai ludn dau kim vao ding can gitra
dau bit cao su, miét déu dau con lai bam vao chét
gitr kim, trong diéu kién mang 2 l4n gang tay trong
phong vé trung, rat kho thao tac. Mat khac, khi lap
chét gitr kim va dAu bit dé bj tai nan do kim dam vao
tay. Khi c6 dung cu hé tro, thdi gian gidm xuébng
dang ké.

Hinh 4. Lap
dau bit cao su
vao bo vo bom
tiém vdi dung

cu hé tro.

Vit vén hd tro:
Thi&t k& vira khit
véi bd chét gitk kim
— d&u bit cao su d&
I3p vao syringe ren
XOAY

Vitri
cht gitk kim
+ dfdu bit cao su

Ong dinh huwéng:
Co wai trd dinh
huwéng cho vit vit
vao ding tryc doc
bom tiém

Hinh 5. Nguyén Ii str dung
bo dung cu hé tro I3p rép dau bjt bom tiém.
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3.3. Két qua nghién ctru duy tri, én dinh lyc
giai phong piston:

- Khao sat anh huéng cta nhiét do dén luc giai
phong piston:

Két qua thr nghiém: khi tién hanh bén th
nghiém 2 nhém, m6i nhém 25 méu, bdo quan
trong dieu kién lanh 2-8°C va trong diéu kién binh
thuwong, thdy lwc gidi phong khi bdo quan & nhiét
do lanh la 4,760 + 1,267 kg, & nhiét do thuong la
3,424 + 0,855 kg (p < 0,001). Nhw vay, trong diéu
kién lanh 2-8°C, d6 cirng pl]a nhya lam piston tang
lén dang ké, co thé 1én dén 40%.

Diéu kién nhiét do

Lanh Binh thweng

60

Lwe ban (kg)
(6y) ueq ah

£
=

r20

Frequency

Hinh 6. So sénh &nh huéng cta diéu kién nhiét do.
- Khéo sat anh hwéng ctia d6 day méu gil lién
quan dén lyc ban giai phéng piston:

bé Méu % > boé Méu % >
day | sb Két qua day | sb Két qua
1 1 2,2 kg
2 . 2 2,0 kg
0,3 3 5Khong 0,6 3 2.2 kg
mm lap dwoc mm
4 4 2,4 kg
5 5 2,4 kg
1 Lip d 1 4,6 kg
ap duoc
2 nhwng bi ban 2 | 56kg
04| 3 | ngayknirat | 07 | 3 | 52kg
mm % ; mm
4 chot an toan 4 4.8 kg
5 0,4 kg 5 5,0 kg
1 0,8 kg 1 8,4 kg
2 1,2 kg 2 7,4 kg
0,5 0,8
3 1,2 kg 3 6,8 kg
mm mm
4 1,6 kg 4 6,6 kg
5 1,4 kg 5 7,2 kg
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Két qua thir nghiém cho thay:

+ Kich thwéc mau gir 2 bén khéng thé nhé hon
0,4 mm (du véi kich thwéc 0,3 mm, mau gitk da day
hon kich thuéc 16 ctia vé gilr piston 0,1 mm; song,
mau van khong thé gitr duoc piston dudi ap lwc
cua 16 xo khi nén).

+ D6 day 0,4 mm van la kich thuwdc rat kém
an toan cho ca cong doan lap rap va khi s dung,
piston ¢cé thé bi ban ngay khi vira rat chét. Do do,
can thiét ké tranh xa ca kich thwdc nay.

+ Trong didu kién nhiét do lanh 2-8°C: tht
nghiém cho thdy, v&i kich thwéc mau 0,8 mm sé
lam lyc gidi phéng tang 1én rat Ion, gay kho khan
trong qua trinh str dung vao mua lanh. Do d6, trong
qué trinh san xuét, can loai bd hay dia bét cac
piston bj ba via, bi day hon binh thwong.

+ Ban than phwong phap gia cong vat liéu nhiwa
thuwdng cé sai sé vé kich thwdc do nhya can dwoc
dun chay I6ng trwdc khi bom vao khuon, sau do
lam nguoi dé dong lai (sai sd nay véi nhwa PAG
khoang 0,5-1,5%). Sau khi tinh toan v&i nguyén
mau, ching t6i thdy sai sd nay c6 thé lén dén
khoang 0,04-0,1 mm; &nh huéng dang ké& dén luc
gidi phong. Vi vay, kich thwéc 0,7 mm nhw nguyén
mau thiét ké ban dau da 1a téi wu. Tuy nhién, can
so loai cac piston c6 mAu day trong khoéng 0,6-0,7
mm trudc khi san xuét.

- Céch so loai: sir dung 2 thwéc kep voi cac
kich thuéc gitra 2 dau ndm trong khodng 0,6 mm
va 0,7 mm, so loai piston. Két qua san xuét thir
nghiém 500 bom tiém, thdy tat cd cac bom tiém
cho luc bén khéng qua 7 kg; trong d6, khodng 90%
c6 lwc ban khéng qua 4 kg, 6n dinh hon so véi
phwong phap trwéc day.

3.4. Két qua san xuét thir nghiém 500 bom tiém:

Két qua san xuét thtr nghiém 500 bom tiém cho
thdy, nang suét I&p rap bom tiém tang tr khoang
150 bom tiém/nguwdi/ngay Ién khoang 400 bom
tiém/ngudi/ngay (tang khoang 2,5 1an).

Cac chi tiéu chat lwgng so v&i quy trinh trudc
day déu dat. Luc gidi phong piston khéng co cai
nao qua 6,5 kg; trong do, khodng 95% co lwc giai
phong khéng qua 4 kg.

4. KET LUAN.

Nghién ctru da thiét k& dwoc mau piston mai,
gia d& bom tiém phu hgp va dwa ra quy trinh
dong thuéc bang phuong phap hat chan khéng.
Thiét ké dwoc bo dung cu hé tro 1&p rap phu hop,
tlr do6 thay ddi quy trinh I&p rap. Da khao sat méi
lien quan gitra yéu té nhiét do va d6 day méu
git piston dén lyc gidi phong. Két qua, diéu kién
nhiét do lanh (2-8°C) lam tang Iwc gidi phong so voi

(Xem tiép trang 62)
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TIN NGAN

VIEN Y HOC PHONG XA VA U BUOU QUAN DOI
KHAM CH(*A BENH GIUP NHAN DAN

Hwéng téi Ngay Thuwong binh - liét sT
27/7/2022, sang 29/4 vira qua, Vién Y hoc
Phoéng xa va u buéu Quan doi da phéi hop véi
Uy ban Nhan dan phwong Pinh Céng (quan
Hoang Mai, thanh phé Ha Néi) td chirc kham
bénh, tw van kién thirc chdm soc strc khde, cép
thuéc va tang qua cac dbi twong chinh sach trén
dia ban phuwong.

Cac thay thudc Vién Y hoc Phéng xa va u
bwéu Quan doi da kham bénh, tw van stre khoe,
cép thudéc mién phi giup 250 dbi twong chinh
sach (tri gia tién thuéc hon 31 triéu déng) va
trao qua tang 5 ddi twong chinh sach (tri gia
mdi phan qua 300.000 ddng). Khong chi khéng
dinh tAdm long tri an 16p ngwdi di trwéde trong sw
nghiép xay dwng va bdo vé Té quéc, thé hién
truyén thdng dao li ubng nwéc nhé ngudn cua
dan toéc, day con la mét trong nhirng hoat dong
c6 y nghia, nhdm tang cwong tinh doan két,
gan bod mat thiét gitra don vi véi chinh quyén va
Nhan dan trén dia ban don vi déng quan. Nhiéu
nam qua, Vién Y hoc Phéng xa va u buéu Quan
doi cung chinh quyén va Nhan dan phwéong Binh
Coéng da phéi hop td chirc nhiéu hoat dong thiét
thwe, tich cuc gop phan xay dwng dia ban an
toan, virng manh.

THANH PHUONG
THONG TIN THUOC

Trong quy | ndm 2022, Cuc Quan li dwoc (Bo
Y té) va Cuc Quan y da co cac cdng van vé viéc
dinh chi lvu hanh trén toan quéc va trong toan
quan cac mat hang thudc khéng dat tiéu chuan
chét lwvgng. Cu thé:

- Thubc vién nang mém Hoat huyét CM3, 16
san xuat: 060321, ngay san xuéat: 08/03/21, han
st dung: 07/03/24, sb dang ki: VD-27170-17, noi
san xuét: Cong ty Co phan Dwoc Phac Vinh do
thudc khong dat yéu cau chét lwong vé do ra theo
TCCS sb 01-TPDD.

- Thuébc vién nén bao phim Setblood (Vitamin
B1: 115 mg, B6: 100 mg, B12: 50 mcg), 16 san
xuét: 560921, ngay san xuét: 25/09/21, han
st dung: 25/09/23, sbé dang ki: VD-18955-13,
noi san xuét: Cong ty CPDP Ha Tay do thuéc
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khéng dat yéu cau chat lvgng vé dinh lvong
Vitamin B12 theo TCCS sb 034-B-023-12.

- Thubc vién nén Navacarzol (Carbimazole
5mg), sb6 GBKLH: VN-17813-14, sbé l6:
210175/2, ngay san xuét: 05/2021, han st dung:
05/2024 do cong ty Industrial Farmaceutica
Nova Argentina S.p.A (Italy) san xuéat, Céng ty
Cé phan Dwoc phdm Thién Thdo nhap khau
do thuéc khéng dat tieu chuén chét lwong vé
chi tiéu do6 day, dd cing, tap chét lién quan,
dinh lvong.

ANH DAO

_CAITIEN BOM TIEM TY TIEM_
CHUA ATROPIN SULFAT NHAM TANG
NANG SUAT BONG THUOC...

(Tiép theo trang 54)

diéu kién thwong. Do day mau git piston nhw
thiét k& ct da la tdi wu, nhwng phai so loai
cac piston c6 méau thich hop trong khoang
0,6-0,7 mm. Pua ra quy trinh so loai cac chi tiét
piston trwéc khi dwa vao sdn xuét dé én dinh
lwc ban.

Két qua san xuét ther nghiém 500 bom tiém
nhan thdy, nang suét tadng khoang 2,5 14n. Khéng
bom tiém nao cé luc gidi phéng trén 6,5 kg; trong
do, khoang 95% bom tiém co lwc gidi phong khéng
qué 4 Kkg.
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