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Botulinum Toxin for Facial Harmony

CHUONG 1- CAC NGUYEN LY CO BAN CUA
BOTULINUM TOXIN

Box 1-1 Cac loai BTX

A,B,Cl1,C2,D,E,F,G,H, val

A va B ¢6 cong dung lam sang khac nhau.
C, E va F duogc dung trong thi nghiém.

Box 1-2 Piic diém ciia BTX-A va BTX-B

BTX-A BTX-B

Pham vi chi dinh rong Thoi gian tac dung ngén hon

Puoc str dung & cac qudc gia khac nhau Dung trong diéu tri

Puoc mo ta rd trong y van Dau hon khi tiém

Pugc ban trén thi truong véi tén Botox Pugc ban trén thi truong véi tén Myobloc
(onabotulinumtoxinA, Allergan), Dysport (rimabotulinumtoxinB, Solstice Neurosciences) va
(abobotulinumtoxinA, Ipsen), va Xeomin NeuroBloc (khong c6 giay phép FDA, Eisai)

(incobotulinumtoxinA, Merz)

Hinh 1-1 Protein gy déc than kinh BTX

Botulinum toxin (BTX) la mot tac nhan sinh hoc dugc san Xuat trong phong thi nghiém
dudi dang chat két tinh 6n dinh, dong khé trong albumin ngudi va dugc cung cap trong lo vo
trung, sdy kho chan khong, dé duoc hoan nguyen trong dung dich mudi. N6 duogc san Xuat ty
nhién béi Clostridium botulinum, mét loai vi khuan ky khi gram duong tao ra mot sb loai huyet
thanh BTX riéng biét (Box 1-1).' V& mit tri liéu thim m¥, loai A 14 loai duy nhat cho thay hoat
tinh sinh hoc quan trong vé mat 1am sang, va do d¢ la loai BTX dugc nghién cuu va su dung
thuong xuyén nhat.* Loai B ¢6 sén trén thi truong dé diéu tri chimg loan truong luc co ¢b va cho
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nhitng bénh nhan khang BTX-A,>® nhung nhin chung c6 ty 1& gy dau cao hon khi dugc tiém
vao va ¢6 tac dung ngin, mic du c6 tac dung khoi phat nhanh hon loai A%'3 (Box 1-2).

BTX la mot phan tir hitu co 16n duoc tao thanh tir cac axit amin lién két v6i nhau béng
lién két peptide (chudi polypeptlde) Vé mit sinh hoa, n6 bao gdém chudi nhe 50 kDa va chudi
néng 100 kDa (Hinh 1-1) duoc n61 v6i nhau bang cau nbi disulfide nhay cam véi protease; lién
két ctia cac chudi nay tao ra protein 150-kDa.!4!5 BTX duoc bao vé boi cac protein khong gy
doc 16n hon va boi hemagglutinin. Trong luong cudi cling cua cac phirc hop da phén tir nay thay
d6i tir 700 kDa d6i voi BTX-B dén 900 kDa ddi voi BTX-A, phan anh trong lwong cia cac
protein bé mat hinh thanh nén sy bao vé nay."2!6.17

Hinh 1-2 minh hoa lich st ngén gon vé nhitng kham pha va phat trién khoa hoc vé BTX.

Fig 1-2 Timeline of BTX discovery.
Justinus Kerner and John Muller
describe botulism.
Professor E. Van Ermengem isolates
the bacterium Clostridium and promotes |—
food-preservation measures.
In World War Il, BTX is studied
to become a weapon.
Treatment of strabismus is
carried out in monkeys. |
Treatment of strabismus is
carried out in humans.
BTX is approved by the US Food
and Drug Administration (FDA) for |—
the treatment of ocular motility.
A. and J. Carruthers study and
explain the esthetic benefits of BTX.
BTX is approved by the
FDA for other purposes. |—
BTX has well-established
uses in different areas.
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CO CHE HOAT PONG CUA BTX

BTX-A nén dugc tiém vao co dé nd phén tan va khuéch tan dén cac dﬁu day than kinh
cholinergic, noi xay ra co ché hoat dong. BTX vé co ban pha v& cac protein tong hop (protein
lién két v6i synap than kinh 25 [SNAP-25]) chiu trach nhiém giai phong chat dan truyén than
kinh acetylcholine (ACh), do d6 trc ché su co co trong céc soi co duoc tiém BTX.'62° Hinh 1-3
minh hoa chi tiét vé qua trinh nay.

(legh;[;::)am 3. An active BTX molecule

binds to the receptor.

PHASE 1:
— BINDING 4. The active part of the BTX molecule is
internalized in the nerve molecule through

Hea in ! .
(100 kDa) - a receptor-mediated endocytosis.
2. Dissociation of s
the accessory proteins
| takes place, and K

BTX molecule | ) ;
\  the active chain

\_ is released. .
1. The BTX is (
injected in the . RNALIZATION \

muscle.

/ PHASE 3:
Endocyt05|s BLOCKAGE

- blockm
acetylcholine.

Neuron

is released in the
'\4'-,, o

7. No contraction will-occur i
cetylcholine is not released in

the nerve ending.

Hinh 1-3 Co ché hoat dong ciia BTX.

Sau khi duoc tiém, BTX tach ra khoi cac protein phu thong qua hoat dong cia protease.
Ngay sau do, no lién két khong thé dao nguoc véi cac thu thé dic hiéu c6 ai luc cao ¢ ving noi
than kinh co (neuromuscular junction- NMJ). Day 1a giai doan 1: gin két.

Khi phan tir BTX lién két véi thu thé & bé mit mang té bao than kinh, chudi ning cho
phép chat doc xam nhap vao té bao thong qua su xam 1an mang, két qua hinh thanh mét ti bao
quanh hai chudi BTX. Qué trinh nay mat 20 phat va duoc goi la nhap bao qua trung gian thu
thé. Pay 1a giai doan 2: nhép bao.

Chudi nhe sau d6 duoc tach ra khoi chudi ning béi su phéan ly cia cau ndi disulphide
thong qua hoat dong cua protease. Dudi diéu kién acid héa, no dugc giai phong tir tii bao dén
té bao chit cua té bao than kinh. Khi & trong bao tuong, chudi nhe thuc hién hoat tinh
metallicoproteinase cia no tai cac muc ti€u ndi bao diéu hoa qua trinh ngoai bao cua cac tui
ACh. Cac muc tiéu ndy 1a mot phan cta phic hop SNARE (thu thé gin yéu t6 nhay cam véi N-
ethylmaleimide hoa tan) chiu trach nhiém lién két va ghép nbi cac tii ACh. Phirc hop nay duogc
hinh thanh béi sur két hop ciia ba loai protein: SNAP-25, VAMP (protein mang lién quan dén tai
bao) va syntaxin la.

ChuSi nhe cua BTX-A, thong qua endpeptidase phu thuéc k&m va dudi d6 pH acid, s&
phan cat SNAP-25. (VAMP bi phan cat boi BTX-B, -D va -F, va syntaxin la bi phan cat boi
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BTX-C.) Su phén cét nay ngin can su giai phong chat dan truyén than kinh ACh. Pay la giai
doan 3: phong bé hoac phan cat protein.

Bing cach tc ché giai phong ACh tir cac tai synap than kinh, BTX 1am mét tac dong than
kinh & céc co va tuyén vé mit hoa hoc; qua trinh nay dugc goi 1a chemodenervation. Co ché nay
déc trung cho BTX-A va c6 img dung lam sang rong rai, bao gdm diéu chinh su co co, tac dung
duoc ghi nhan lam sang trong 3 den 4 thang. N6 ciing ¢6 thé dugc sir dung dé giam chimg ting
tiét mo hoi 1én dén 12 thang va tiét nude bot qua murc 1én t6i 6 thang.

Box 1-3 Khéi phat va thoi gian tac dung cia BTX

Bit diu cé tac dung: 6 gio

Bit diu cé két qua 1am sang: 24-72 gid

On dinh cudi cung vé tac dong lAm sang: Lén dén 14 ngay
Thoi gian tac dung ddi voi co: 2 tuan dén 6 thang

Thoi gian tac dung ddi véi tiét nuée bot: Lén dén 6 thang
Thoi gian tic dung ddi véi tang tiét md hdi: Lén dén 12 thang

HOAT PONG CUA BTX

Dap Ging sinh ly d6i véi viéc tiém BTX duoc ghi nhan 6 gio sau khi tiém va két qua 1am
sang dugc thay trong vong 24 dén 72 gid sau thu thuat.2! Trong khi tinh trang liét 1am sang duoc
ghi nhén 24 gi¢ sau khi tiém, thi dinh diém cua tac dung liét xay ra 14 ngay sau d6. Tty thudc
vao cac yéu to ca nhan nhu lidu lugng va huéng dan sau phong bé, su phong bé do BTX gay ra
c6 thé kéo dai tir 2 tuan dén 6 thang?® (Box 1-3).

Khi BTX duogc sur dung, dap g doc tb 1a khong thé dao nguoc trong khoang tho1 gian
dugc mo ta & trén. Tuy nhién, cudi cing tic dong s& bi dao nguoc. Co hai gia thuyét vé kha ning
dao nguoc cua tac dong BTX:

1. Xay ra sy phat trién soi truc va tai phan bé trong co; nghia 1a mot NMJ méi dugc hinh thanh.
2. Qua trinh tai tao xay ra & cing NMJ di bi thay d6i boi BTX. 2

Sau do, cac phtic hop SNARE méi hinh thanh, tor d6 ngan chan toxin gay ra cac anh
huong khac 1én bénh nhan.

Thoi gian phong bé do BTX, thay d6i tir vai tuan dén vai thang, vuot qua dang ké thoi
gian phuc hdi cac muc tiéu hoat dong ciia chat doc than kinh, diéu nay cho thiy ring cac hoat
dong nodi bao khac co anh hudng dén su ton tai cia tac dung ciia n6. Hon nita, thoi gian ciing
nhu hiéu qua phong bé phu thudc vao liéu luong va cong thic ciia cac kiéu BTX duoc sir dung.??
Cac hién tuong sinh hoa té bao khac nhau 1am co s& cho su khéc biét nay van chua duoc biét rd,
nhiéu yéu té c6 thé gop phan:

« Thoi gian t6n tai ciia chudi nhe bén trong bao tuong
« Su d6i méi (d6i mai protein) ciia protein SNARE muc tiéu (VAMP, SNAP-25 va syntaxin 1a)
« Cac sy kién sinh hoa thir cip lién quan dén san xuat SNARE va/hoic giai phong peptide

Con duong trao doi chat chua dugc ching minh day du; tuy nhién, diéu nay co thé duoc
giai thich la do su hién dién cta protease dan dén sy phan hiy protein cia chuoi polypeptide co
trong phan tr.?
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An toan sinh hoc

Tinh an toan sinh hoc cua toxin dugc chiing minh béng tac dung chon loc & dau day than
kinh cholinergic ngoai bién, trc ché giai phong ACh. Né khong vuot qua hang rao nio hoic e
ché su giai phong ACh hodc bat ky chat dan truyén than kinh nao khéac & cap d6 nay. BTX khong
lién két v&i cac soi than kinh cua than day than kinh hodc ving sau synap than kinh.2

Trong co, luong BTX duogc su dung giam xuong con khoang mét nira trong vong khoang
10 gio. Trong vong 24 gio sau khi tiém, 60% chat duoc bai tiét qua nudc tiéu.?

MO HQC THAN KINH CO

Xem xét mo hoc cia cac moé co trude khi su dung BTX 1a quan trong (Hinh 1-4).

o

Ving ndi thin kinh co Tac dung ciia BTX dic Mé co bao gdm céc té bao dai, da nhan chuyén

biét manh mé ddi véi cac co tang van dong do s6 biét cho su co thit. Té bao chit chira mot luong

luong thu thé nicotinic acetylcholine vuot troi  1on céac soi protein c6 kha nang co thét, chu yéu la

chua trong do. actin va myosin. Co 1a mét mo dugc phan bd
nhiéu mach méau va than kinh.

Co xwong Dai dién cho hau hét cac co trong co Co tim Chi duoc thdy & tim, c6 cac té bao dai,

thé con nguoi, duoc gin vao bo xuong bang gan hinh tru va cé van voi cac nhanh. Nhitng nhanh

va chiu trach nhiém thuc hién cic chuyén dong nay két ndi té bao nay véi té bao khac thong qua

khac nhau, nhu di, chay va cAm hodc thao thc v&i mdt cAu tric c6 thé thAm xung dién duogc goi la

do vat. intercalated disc. Dia nay lam cho su co bop cua
co tim dong déu.
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Co tron Puoc thiy trong cic co quan ndi tang Co da hodc co ndong Nam bén dudi da, cic co
nhu rudt, bang quang va tir cung, chju trach nhiém ndy c6 nguyén uy hodc bam tan ¢ 16p bi. Ching
vé cac dic diém van dong nhu nhu dong rudt, bai  nam & dau, cd va ban tay (ving duéi).

tiét nudc tiéu va cac con co thit chuyén da. N6
ciing duoc thdy trong cac mach mau, giup diéu
hoa huyét ap.

Co sau hodc dwéi can Nhirng co nay khong bam
vao 16p sau cua lop bi va bam vao xuong. Chiing
nam bén dudi 16p can co.

Hinh 1-4 M6 hoc ctia cac mé co.

PAC PIEM CUA BTX-A

Dung thuat ngit don gian, BTX-A hoat dong béng cach giém tiém nang hoat dong cua co.
Su hién dién cua nd trong khe synap tlep hop lam giam su giai phong chat dan truyén than kinh
ACh. Thay vi cit day than kinh thuc thé dé lam suy yéu co lién quan, truong luc va strc manh
ctia co bi giam bang cach dung hoa chat, day 1a mot qué trinh don gian hon va ciing 1a tam thoi.
V61 muc dich nay, BTX-A thé hién mot sb diac diém khién né tré nén dac biét, gém nhitng diém
sau (Box 1-4):

Box 1-4 Pic diém cia BTX-A

Tinh dic hi¢u: Hoat dong ciia protein nay déc biét xay ra & cc té bao than kinh tién synap ctia NMJ.
Tinh khong thé dio ngwoc tam thoi: Tac dung ciia BTX-A trong co kéo dai tir 3 dén 4 thang. Sau
thang thtr ba, su suy giam lam sang tién trién dugc ghi nhan cho dén khi mat hoan toan vao khoang
thang 5 hoac 6.

Tinh sinh mién dich: Cic lan tiém cach nhau it hon 3 thang c6 thé gay ra “hiéu tng vaccin”, trong
d6 bénh nhéan khong con dap ung vadi tiém BTX-A. Phai ton trong khoang thoi gian toi thiéu 4 thang.
Quing khuéch tian: Quang xac dinh luong BTX-A khuéch tan xung quanh vi tri duoc tiém. Quang
khuéch tan cang nho thi cang chinh xac.

Tinh dac hiéu

BTX-A chi anh huéng dén truong luc va kha ning co boép co ¢ noi duoc tiém. Tuc 1a
khéng c6 giac quan nao khéac bi anh hudng bdi chat doc. Bénh nhan van gitr duoc céc gidc quan
xuc giac, thinh giac, khitu giac, thi giac va vi giac. Vi vay, néu bénh nhan biéu hién cac triéu
chirng khac nhau cua tinh trang giam truong luc co cuc bd sau khi tiém BTX-A, thi chiing khong
lién quan dén viéc diéu tri BTX-A va c6 thé 1a mot tac dung phu.?* Tinh dic hiéu ndy mang lai
su an toan va kha nang du doan cho cac chuyén gia sir dung BTX cho bénh nhan cua ho.
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Tinh khéng thé dao ngugc tam thoi

Mot khi chét doc bét dau phat huy tac dung, n6 khong thé bi ddo nguoc cho dén khi hoat
dong cua tai bao ¢ cac dau day than kinh ban dau dugc phuc hoi. Vi du, néu khi tiém BTX vao
vung tran, sy khuéch tan khong mong mudn xay ra & co nang mi mat trén gay ra sup mi mét,
diéu quan trong 1a phai hiéu rang tac dong nay tam thoi khong thé dao ngugc. Khong co bang
chtng nao cho thay liéu phép laser, thuéc nho mit alpha-adrenergic hodc kich thich dién cé thé
dao nguoc tac dung cua BTX.

Tinh sinh mién dich

Trong qua trinh san xuat BTX trong phong thi nghiém, giai doan tinh ché 1a rat quan
trong. Mot s6 qua trinh ket tua trong mdi truong acid dugc thuc hién dé loai bo acid ribonucleic
va cac acid ban khac nham tranh bat ky loai phan Ung bat lgi nao va lam giam tinh khang

an 2
nguyén.

Tinh sinh mién dich dé cap dén kha ning ctia mot san pham protein gy ra su hinh thanh
khang the. Giéng nhu bt ky protein tri liéu nao, BTX duoc vat chu coi la vt la va do d6 ¢6 kha
nang tao ra phan img mién dich, dic biét khi sir “dung lap lai. Diéu nay c6 thé dan dén su phat
trlen cua cac khang thé trung hoa lam dan d&én that bai trong lan diéu tri thi 2 hodc khong. 25 Cac
yeu t6 khac nhau tac dong dén kha nang sinh mlen dich cuia botulinum toxin, bao gdbm cac yéu
t6 lién quan dén san pham nhu quy trinh san Xudt, luong protein khang nguyén va su hién dién
cua cdc protein phu cling nhu cac yeu t6 lién quan dén diéu tri nhu tong lidu, tiém nhéc lai va
cac yéu t6 tiém ching hodc phoi nhiém trudc d6.2

Trong thuc hanh 1am sang, ngudi ta hiéu rang do tac dung cua BTX 1a tam thoi nén no
phai dugc tiém lai dinh ky dé duy tri tac dung mong muon Tuy nhién, can _phai doi t6i thiéu 4
thang gitra cac lan tiém. Viéc tiém lai trong thoi gian ngén hon c6 thé dan dén su hinh thanh cac
khang thé, c6 thé lam giam thoi gian tac dung cia BTX hodc c¢6 kha ning loai bé hoan toan tac
dung. Do d6, nén tranh “chinh stra”.?® Trudc khi diéu tri, bénh nhan nén duoc thong bao réng
khi BTX bt dau co6 hiéu luc, nhitng bat dbi xting nho c6 thé xay ra va duoc quan sat thiy ngay
ca & khudn mat tu nhién. Viéc tiém lai dé khéc phuc su bat ddi xung hodc diéu chinh lai cac hiéu
mg chi nén duoc thuc hién trong nhiing trudng hop thuc su can. Cac chuyén gia nén bao vé
bénh nhan khoi kha ning sinh mién dich. Hai nghién ctru phat hién ra ring nhiig bénh nhan
phat trién tinh trang khong dap tng thir phat véi onabotulinumtoxinA (ONA) duogc tiém thuong
xuyén hon va/hodc tiém thém nhiéu hon nhiing bénh nhan khong phat trién tinh trang khang
thudc.228

Quang khuéch tan

Can phai c¢6 vi tri chinh xac dé tiém chat doc than kinh dé mang lai két qua 1am sang
mong mudn. Bién dang tam thoi hodc suy giam chuc ning c6 thé xay ra néu chat doc than kinh
khuéch tan vao co 1an can. Khi tiém BTX-A vao mat, diéu quan trong can nhé 1a bé mit tiép xuc
clia cac co biéu hién trén khuén mat yéu do thiéu 16p can co. Mit khéc, cac co nhu co nhai cb
mot 16p can dé c6 1ap va tach riéng chiing ra cho céc chuyen dong duoc c6 lap. Lop can nay giup
ngin ngira tinh trang viém do lan rong, n6 ciing gop phan vao su gin két gitra co va xwong. N6
ciing bao vé co khoi su khuéch tan ciia chat doc.

‘Nguyén uy hodc bam tén cia cac co biéu cam nam & 16p bi, gy ra luc kéo da dé tao ra
céc biéu cam trén khudn mit. Do d6, viéc thiéu 16p can bao phil cac co nay lam tang kha nang
khuéch tan khi tiém BTX. Dé dat duoc tac dung giéi han & mot co cu thé, diéu co ban 1a phai
hiéu va hoc céach thuc hién véi cac ciu hinh khuéch tan khac nhau cia BTX. Viéc chon mot san
pham cho phép tién luong két qua cao hon ciing 1am giam kha ning xay ra tac dung phu. Diéu
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quan trong nira 1a phai xem xét d6 pha lodng dugc st dung va lam theo cac khuyén céo, vi su
khuéch tan phu thudc vao thé tich dugc tiém. C6 thé pha lodng BTX béng cach sir dung céc thé
tich dung dich mudi khac nhau; tuy nhién, sir dung lwong dung dich muéi nhiéu hon lam ting
nguy co khuéch tan dén cac co khong mong mudn.

Aoki va cong su?® dé xuat rang cac dic diém khuéch tan khac nhau 1a do kich thuée phic
hop protein va dic tinh duoc 1y, nho d6 trong lwong phén tir cao cia ONA han ché su phéan bd
trong mo va giai thich su khac biét duoc bao cao vé tic dung phu thuong véi ONA hon
abobotulinumtoxinA (ABO). Tuy nhién, nhiéu nghién ctru gan day cho thay diéu nay khong
dang. Nhirng nghién ctru nay so sanh su khuéch tan cua ONA va ABO bang cach do kich thudc
clia quang anhidrotic sau khi tiém cac thé tich giéng nhau vao tran cua bénh nhan. Str dung ty 1€
lidu 1:2,5, 1:3 va 1:4, cac tac gia chi ra rang viing giam tiét mo6 héi 16n hon khi dung ABO ¢
93% bénh nhén & tat ca cac ty 1¢ liéu.>* Piéu quan trong la nguoi ta 1ap luén ring trong luong
phan tir va kich thudc phirc hop protein khong anh huéng dén hoat tinh sinh hoc va tinh chat
duoc 1y vi BTX-A nhanh chong phan tach khoi cac protein phirc hop (néu c6) sau khi pha lodng,
lam khé va hoan nguyén ché pham.?! So sanh incobotulinumtoxinA (INCO) v6i ONA cho thay
khong c6 su khac biét trong kich thudc cuia ving anhidrotic dugc tao ra sau khi tiém cung mot
lidu lugng.2

Céc nghién clru nay ciing cho thiy Dysport (Ipsen) c6 quang khuéch tan 16n hon Botox
(Allergan) va Xeomin (Merz) cho thiy quang twong tu nhu Botox.

Frevert?> danh gia tinh 6n dinh cila cac cong thirc thwong mai va nhan thay rang albumin
huyét thanh ngudi (HSA) 1a can thiét dé 6n dinh cac san pham BTX-A, trong d6 ABO ¢6 ham
luong thip nhat. Luong HSA thép trong ABO it nhét c6 thé giai thich mot phan tai sao khong
phai tat ca chat doc than kinh trong ABO déu kha dung sinh hoc, tiy thudc vao ndong d6 HSA
trong thé tich duoc tiém.?

KY THUAT PHA LOANG BTX-A

Dung dich natri clorua 0,9% (nudc mudi sinh 1y) khong chit bao quan dugc sir dung dé
hoan nguyén BTX déng kho, vi chat bao quan c6 thé thay d6i d6 pH cua dung dich va anh hudng
dén hiéu luc cua doc t6. Viée tiém troé nén giy dau khi s dung nude cat dé pha loang. Mot ky
thuat tot dé sir dung Botox 14 str dung 1 mL nudc mudi dé pha loang BTX chira trong lo 100 don
vi (100U), hodc 0,01 mL mdi don vi (Box 1-5). Tuy nhién, mét s6 chuyén gia str dung 2 mL dé
pha lodng lo BTX-A 100U. Trong trudong hop niy, méot don vi doc té twong tmg véi 0,02 mL
dung dich, nghia la can tiém gap d6i thé tich dé thu duoc 1U (Box 1-6). Quy trinh nay c6 thé
dan dén sy phan tan doc t6 dén cac co khong duoc nhim muc tiéu khac, do d6 gay ra tac dung
khéng mong mubn.

Box 1-5 Pha loiing 100U trong 1 mL nwéc mudi

Pha loang mét lo BTX 100U (Botox hodc Xeomin) véi 1 mL nudc muéi, can tiém 10U doc td vao
mdt co xac dinh, tinh thé tich X can tiém:

1,0 mL = 100U —> X mL = 10U —> X = 0,1 mL

Két luan: Khi dang pha lodng nay dé c6 duoc 10U thi can tiém vao 0,1 mL.

Box 1-6 Pha loiing 100U trong 2 mL nwéc mudi

Pha loang mét lo BTX 100U (Botox hodc Xeomin) v4i 2 mL nude mudi, can tiém 10U doc to vao
mot co xac dinh, tinh thé tich X can tiém:

2,0mL =100U — X mL = 10U — X =0,2 mL

Két luan: O dang pha lodng nay, dé c6 duoc 10U thi can tiém vao 0,2 mL, can thé tich tiém gap doi
so voi khi pha loang vdi 1 mL.

Dich: Bs. Truong Tan Minh Vii 8
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Cac thi nghiém vé liéu gay chét 50 (LD50), trong d6 doc tinh duoc do bang luong thude
can thiét dé glet mot nua quan the chuét duoc thir nghiém sau khi tiém trong mang bung, xéac
dinh luong thude tro thanh lidu t6i thiéu can dé hoat dong—nghia la luong thude t6i thiéu can
thiét dé tac dong tdi thiéu. Liéu luong cua tAt ca céac loai BTX duoc biéu thi dudi dang don vi
U, do ludng hoat luc, khong phai mL, do ludng thé tich. Pha lodng thé tich 16n tao ra dung dich
it hoat luc hon, nghia la can thé tich doc td cao hon dé thu duoc mét hodc nhiéu don vi BTX.
Mat khéac, str dung mot lu:orng nho dung dich mudi dé pha lodng sé& tao ra dung dich dam dac va
manh hon. V61 cong thirc nay, ngudi thue hién c6 thé dat duoc ciing sé luong don vi véi luong
tiém nho hon. Diéu quan trong can luu ¥ 1 thé tich tiém cang cao thi kha ning phan phdi thudc,
murc do kho chiu ctia bénh nhan va kha nang bi bam tim cang cao.

Hinh 1-5 cho thy trang bi can thiét d¢ pha loang BTX-A va Hinh 1-6 minh hoa quy trinh.
Dudi day 1a mét so khuyén nghi co ban cho qua trinh nay:

“Borox’
—Cosmetic

for injection

Units/vial - ————

7 - J —
’ ( £ évég—g[:]:wﬁ%w £;9'3/o L 1n1111 % | I

e

Hinh 1-5 (a) Lo BTX. (b) Natri clorua 0,9% (nuéc mudi) v tring, khong chét bao quan. (c) Ong tiém
Luer-Lok (mL). (d) Kim c& 22. (e) Géng tay v trung. (f) Hop dung kim tiém.
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2. Mé hop theo huéng dan

' Botulinum.
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4. Cam bang dau ngoén tay dé
tranh lam am.

8. Pua kim vao nghiéng 45 d6

7. Rt s6 luong 16n hon dé loai 8.
dén khi cham vao canh lo.

b6 béng khi.

i
(EE:';A'

11. Bam, rut kim lap lai dé lam
yéu nut cao su.

10. Xoay tir tir d 1am am toan
bd mat trong cua lo.

Hinh 1-6 Quy trinh pha loang tirng budc.

1. M6 hop 6 vi tri dugce dé xuit. Dung vuat bo hop.
2. Thao seal ra khoi lo. Vut bo.

3. Khong lam am lo bang tay; cam bang dau ngon tay.

3. Gilt hop va hru s6 trén nhan

z«%& -

6. Gan kim vao ong tiém va rat
nudc muoi ra.

9. Bom tur tir dé tranh khuéy tron
dung dich.

12. Lat nguoc lo thudc va hat
chat doc ra

4. Gan kim 22G vao éng tiém Luer-Lok va rat luong dung dich mudi xac dinh can thiét dé pha

loang.

5. Pua kim 22G vao nut cao su ¢ goc 45 do, cho dén khi mat vat cia kim cham vao mat trong
cua lo. Giir pit-tong dé ngan viéc hut nhanh nudc muoi tir ong tiém, lam khuay tron hon hop.
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