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Summary

The management of preterm infants requires special intravenous nutrition to ensure the provision of
essential nutrients for their comprehensive development. Intravenous nutrient solutions must be stable,
sterile, and not be contaminated with endotoxins, chemicals as well as dust particles during the
preparation, storage, and administration. However, unlike packaged nutritional products, there has
been no standard protocol for assessing the stability and physico-chemical and microbiological criteria
of parenteral nutrient infusion prepared in hospitals. Moreover, several cases of contaminated
parenteral nutrient infusion have been reported besides practice-related errors when preparing and
administering these preparations for patients. Therefore, quality control of the physico-chemical and
microbiological characteristics of the intravenous nutrient solution needs carrying out to confirm that
these products can be used safely. In the investigation of the most prescribed formula at pediatric
hospital, we found that the transmittance and osmotic pressure parameters were within accepted limit
of in-house specifications and Vietnamese pharmacopeia by which demonstrated the stability of the
components. Besides, the physico-chemical and microbiological stability of the formula consisting of 7
components was evaluated by parameters of clarity, color, osmotic pressure, pH, endotoxin, and
sterility test that showed this formula was stable during 48-hour storage at 2 — 8°C.

Keywords: Parenteral nutrition, stability, physico-chemical stability, microbiological stability.

Pat van dé

Viéc cham soc tré sinh non doi hoéi phai cé
mot ché do dinh ~dudng tinh mach dac biét va
dam bao cung cép day du cac dinh dwéng can
thiét cho sy phat trién cla tré M Viec k& don
dung dich dinh dwé&ng tinh mach cho tré so sinh
dwoc tuan tha theo cac khuyén nghi cia Hiép
héi Nhi khoa Tiéu héa, Gan va Dinh dwéng Nhi
khoa Chau Au (ESPGHAN) va Hiép hdi Dinh
duwdng va Chuyén héa Lam sang Chau Au
(ESPEN) °.. Cac dung dich dinh dudng chuén
c6 thé dwoc cac duwoc sT bénh vién pha ché gé
dap wng kip thoi nhu cau dinh dudng cla moét
s6 lwgng Ién tré sinh non M. pé dam bao an
toan khi s dung, nhirng ché pham dinh dwéng
duong tinh mach phai 6n dinh, v6 khuan va
khdng duoc phep nhiém n0| doc t6, hoa chét
cling nhw cac tiéu phan bui Tuy nhién, dinh
dwéng pha ché tai bénh vién chwa dwoc quan
tam danh gia vé& do 6n dinh, thoi gian
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khac vé&i san xuét cong nghiép, cac ché pham
s dung,... va da c6 nhitng bao céo vé tinh
trang cac ché phém nudi an tinh mach bj tap
nhiém, cac yéu t6 khong phu hop, cac sai sot
trong qua trinh pha ché va thyc hién dinh dudng
cho bénh nhan B %, p& dam bao cac dung dich
dinh dwdng_tinh mach khong bi tap nhiém va
chét lwgng On dinh trong subt thoi gian st dung,
cac ché pham dinh dwdng nay can dwoc kiém
tra va khdo sat do 6n dinh. Chat lwong va dé an
toan cta cac ché pham dinh dwéng tinh mach bi
anh hwdng bai nhiéu yéu to nhw pH dung dich,
twong tac gilra cac thanh phan trong ché pham,
tac nhan oxy hoa,. Trong nghién ctru nay,
chung t6i chon dung dich dinh dwdng nudi an
tinh mach dwoc pha ché nhiéu nhat tai Bénh
vién Nhi ddng 2, TP Hd Chi Minh dé kiém tra
chét lwong va khado sat d6 6n dinh vé cac chi
tiéu hda ly va vi sinh, la co s& dé xac dinh diéu
kién pha ché, bao quan va thdi gian st dung
cac san pham nay an toan cho tré so sinh.

Nguyén liéu va phwong phap

Nguyén liéu

Dung dich dinh dwéng nudéi an tinh
mach: Puoc cung cap tlr Bénh vién Nhi dong 2
TP H6 Chi Minh c6 cong thirc pha ché ghi
trong bang 1.
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Bang 1. Cdng thirc pha ché dung dich dinh duéng nudi &n tinh mach

Glucose Glucose NacCl KCI CacCl, MgSO, Vaminolact*
10% 30% 10% 10% 10% 15% 6,5%
Thanh phéan (ml) 50 20 3 2 1 1 30
*Thanh phédn va ham lwong cho 100 ml: ATCC 10231 (s6 16 443-898, han dung

L-alanin (0,63 g), L-histidin (0,21 g), L-arginin
(0,41 g), L-Isoleucin (0,31 g), L-acid aspartic
(0,41 g), L-leucin (0,70 g), L-cystein/cystin (0,10
g), L-threonin (0,36 g), L-serin (0,38 g),
L-tryptophan (0,14 g), taurin (0,03 g), L-tyrosin
(0,05 g), L-valin (0,36 g), L-lysin (0,56 g),
L-methionin (0,13 g), L-phenylalanin (0,27 g),
L-acid Glutamic (0,71 g), glycin (0,21 g), L-prolin
(0,56 g).

Céac thanh phan pha ché dung dich dinh
dwéng déu dwoc phép lwu hanh tai Viét Nam va
van con han dung trén 12 thang tai thoi diém
nghién ctru.

Ching vi khuan va chéat chuan: Ching vi
khuan Bacillus subtilis ATCC 6633 (sb 16 486-
805, han dung 30/11/2020) va Candida albicans

30/06/2020) do Céng ty Microbiologics (M)
cung cap. Chét chuan noi doc td Escherichia coli
(s6 16 164, bdo quan 2 — 8°C) do Céng ty Cape
Cod (My) cung cap.

Trang thiét bj: May hut vi sinh khéng khi
Metone GT 521, t0 an toan sinh hoc Esco
StreamLine® Class I, can phan tich Mettler
Toledo AT200, may do pH Mettler Toledo S20
SevenEasy™, may CAPE COD PYROS
KYNETIC FLEX 32 va phan mém PYROS EQS,
may dinh lwong noi doc té6 Pyroskinetix — CAPE
COD, may quang phd Shimadzu UV-2550. Cac
thiét bi phan tich va dung cu phan tich da dwoc
hiéu chuan dat quy dinh theo GLP va ISO/IEC
17025.

Héa chat, thuéc thir va méi trwong

Bang 2. Danh muc héa chét, thubc thir va méi trirong duoc sir dung trong nghién ctru

Hoéa chat, thudc thie, méi trieong Nha san xuét S6 16 Han dung
Moéi trrong casein soya bean digest broth Difco 8024962 31/08/2021
Moéi triong fluid thioglycollate Difco 8115797 31/01/2023
Thudc thiz Pyrogent 250, d6 nhay A = 0,03 EU/ml Lonza 000087657 12/12/2022
Thudc thix Pyrogent Plus 200, d6 nhay A = 0,03 EU/ml Lonza 000087599 12/12/2022
Dung dich dém Pyrosol Cape Cod 519-12-949 16/12/2024
Acid hydrocloric Merck K479975 30/06/2021
Sét (lll) clorid (FeCl;.6H,0) Merck 1.03943.0250  31/08/2021
Hydrazin sulfat Merck 10034-93-2 20/07/2022
Hexamethylentetramin Sigma Aldrid 104603 01/07/2023
Dung dich acid hydrocloric 0,1 N Merck 4596960 31/11/2020

Phwong phap nghién ciru

Dung dich dinh dwé'ng nudi an tinh mach sé
dwoc bdo quan & diéu kién nhiét do 2 — 8°C
ngay sau khi pha ché va dwoc kiém tra chét
lwong vé cac chi tiéu cdm quan, hoéa ly va vi
sinh, bao gébm do trong, mau sac, pH, ap suat

thadm thau, do truyén qua, ndi doc té va thir vo
khuan; va duoc khao sat d6 én dinh trong 48
gid. Viéc kiém tra chét lwong va khao sat do 6n
dinh cla ché phém duwoc thwec hién trén 3 16,
méi 16 6 mau riéng biét.

Bang 3. Thoi diém khéo séat dé én dinh

0 gior (ngay

Chi tiéu Yéu cau ™™ sau khi pha) 6gi> 8giy 24giv 30gio 48 gio
D6 trong, mau sdc  Trong subt, khong mau (+) (+) (+) (+) (+) (+)
pH 46-6,5 (+) (+) () () () ()
Do tham thau < 1000 mOsmol/kg (+) (+) (-) (+) () (+)
B¢ truyén qua 100% (+) (*) () (+) () (*)
N6i dbc té vi khudn <0,5 EU/ml (+) (+) (+) (+) (+) (+)
Thir v6 khuén Phai vo khuan (+) (+) (+) (+) (+) (+)

(+): c6 thuc hién; (-): khéng thuc hién
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Dé trong: Thir theo phu luc 9.2, Dwoc dién
Vviét Nam V .. B trong ctia dung dich dwoc xac
dinh bang cach so sanh cac chuan duc (hén
hop dung dich hydrazin sulfat va dung dich
hexamethylentetramin) trong diéu kién quy dinh.

Mau sac: Thiv theo phuo’ng phap 1, phu luc
9.3, Dwoc dién Viét Nam V . Mét dung dich
duoc cho 1a khéng mau néu né gidng nhw nuéc
cat hay dung méi diung dé& pha dung dich do,
hodc c¢6 mau khdng thdm hon dung dich mau
dbi chiéu Ng. Mau sac ctia hén hop co thé tao ra
do céac thanh phan trong hén hop, do suw phan
haly ctia san pham .

pH: Thir theo phu luc 6.2, Dwoc dién Viét
Nam V .

D6 thdm thau: Ap dung phép do cla dd ha
bang diém theo phu luc 6.9, Duwoc dién Viét
Nam V 1. Ap suét tham thau 1a mot dac tinh vat
ly phu thudc vao téng cac dang tiéu phan cé mét
va khéng phu thudc vao ban chét chat tan. Viéc
khdo sat ap suat thdm thau cla cac dung dich
dinh dwdng theo thdi gian sé phan anh sy thay
ddi tdng sb lwong tiéu phan tlr d6 cho biét sw
twong tac va 6n dinh thanh phan trong tirng
cong thire dinh dwéng.

Do truyén qua: La mot thong sé duoc ap
dung dé xac dinh dd duc cua dung dich, can cw
theo dinh luat Bouger-Lambert-Beer cling nhw
tham khao mot s6 cong trinh da cong bb dbi voi
dung dich dinh duéng tinh mach ®'%. pg truyén
qua duoc so v&i dung dich ddi chiéu & nuéc cét
(dwgc chon lam mkc 100%). Két qua do do
truyén qua cta dung dich dinh dwéng trong
sudt, khéng mau theo thoi gian sé phan anh do
duc va do 6n dinh cta cac thanh phan (dung
dich khéng hinh thanh tda hodc nhi twong).

Néi déc tb vi khuan: Thir theo phu luc 13.2,
Dwoc dién Viét Nam V "L Do d6 duc dung dich
dé xac dinh lwgng ndi doc td cé trong dung dich
dwa trén mirc do thay dbi dd duc trong qua trinh
tao gel clia thudc thir lysat.

The vé khuan: Th& theo phu luc 13.7,
Dwoc dién Viét Nam V . Phép ther nay dwoc
&p dung nhdm phat hién sy cé mét cla vi khuan
ho&c ndm trong dung dich dinh duwéng. Cay mot
lwong dung dich theo quy dinh vao mdi trwdng
I6ng thioglycollat va casein soya bean digest
broth. Sau d6, 0 cad hai méi trwdng & 30-35°C
trong it nhat 14 ngay va quan sat su moc vi sinh
vat theo thdi gian song song véi 2 mau ddi
chiéu dwong tinh da cly Bacillus subtilis va
Candida albicans lan lwot vao modi trwéong
thioglycollat va caein soya bean digest broth.

Dung dich dwoc danh gia la voé khuén khi hai
moi trwdng thir nghiém déu am tinh (méi trwdng
van trong) va 2 mau dbi chiéu dwong tinh cé
moc vi sinh vat (mdi trwdng duc) sau thdi gian
va diéu kién G quy dinh.

Tl cac két qua khao sat, danh gia sw thay
ddi ctia cac chi tiéu va sw lién quan cta cac chi
tieu theo thoi gian bao quan. Dung dich dinh
dwdng dugc danh gia la dn dinh khi van dat
theo cac yéu cau sau  ": dung dich phai trong
subt, khéng mau; pH dung dich tv 4,6 — 6,5; d6
thadm th&u phai nhé hon 1000 mOsmol/kg; dung
dich phai v6 khuan va ndi doc té vi khuan phai
nho h'o’n 0,5 EU/ml.

Keét qua va ban luan

Do trong va mau sac

Két qua khado sat do trong va mau sic cla
dung dich dinh dwéng dwoc trinh bay trong
bang 4.

Bang 4. Két qué khao sét doé trong va mau sac
cta dung dich dinh dwéng (n = 6)

A " L L 24 30 48
L6 Ogio 6gior 8gior gi&r gi&r gi&r
1 Pat Pat Pat Pat Pat Pat
2 Pat Pat Pat Pat Pat Pat
3 Pat Pat Pat Pat Pat Pat

Nhén xét: Cac mau dung dich khao sat cua
cong thire dinh dwdng déu dat chi tiéu do trong
va mau séc sau 48 gid khao sat. Tai thoi diém
48 gi®, cac mau khao sat c6 mau nhung khong
thdm hon dung dich mau déi chiéu Ne.

pH

Két quad khdo sat pH cta dung dich dinh
duwdng dwoc trinh bay trong bang 5.

Bang 5. Két qua khdo sét pH
cta dung dich dinh dwéng (n = 6)

L6 0gi> __6gio 24 gi> 48 gior_
1 495 489 487 487
2 481 481 489 493
3 487 489 485 495
Trung binh___ 488 4,86 487 4,92
RSD 1,44% 0,95% 041% 0,85%

Nhén xét: Cac mau dung dich khéo sat déu
c6 gia tri pH trong khoang gi&i han cho phép 4,5
— 6,5 theo qui dinh clia Dwoc dién My 43 sau 48
gio khdo sat.

Do tham thau

Két qua khao sat d6 thdm thau clia dung dich
dinh dwdng theo thoi gian dwoc trinh bay trong
bang 6.
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Bang 6. Két qua khdo sat do tham thau
cla dung dijch dinh dwéng (n = 6)

Bang 7. Két qua khéo sat do truyén qua
cla dung dich dinh dwéng (n = 6)

Lé D6 tham thau (mOsmol/kg) Lé 0giv 6gior 24giov 48gior
0gi> 6gio 24gio 48 gio 1 993% 99,6% 100,0% 99,5%
1 929,7 9220 9136 9114 2 98,6% 99,3% 100,4% 99,7%
2 921,2 9238 9149 9143 3 99,9% 99,6% 99,7%  99,8%

3 940,7 9416 9405 9405 Trung
Trung binh  930,5 9291 923,0 922,1 binh 99,3%  99.5% 100,0% 99.7%
RSD 1,05% 1,17% 1,64% 1,74% RSD 0,66% 0,17% 0,35% 0,15%

Nhan xét: Do thdm thau cla cac dung dich
khao sat gidm khong dang ké tir luc pha (0 gi®)
dén thoi diém 48 gid, chirng té cac dung dich
nay &n dinh trong subt thdi gian bao quan.

Do truyén qua

Két qua khao sat do truyén qua clGa dung
dich dinh duwdng theo thoi gian dwgc trinh bay
trong bang 7.

Nhén xét: Cac dung dich khao sat déu co do
truyén qua trong khodng 98,6% - 100,4%,
ching té cac dung dich trong subt va én dinh
trong subt thoi gian bado quan, phan anh duoc
sy 6n dinh cla cong thirc pha ché.

Noi doc té vi khuan va thir vé khuan

Két qua kiém tra ndi doc td vi khudn va thi
v6 khuén cta dung dich dinh duwéng duoc trinh
bay trong bang 8.

Bang 8. Két quéa kiém tra néi doc té vi khuén
va thir vé khuén cuda dung dich dinh dwéng (n = 6)

Chitiéu L6 0 gio 6 gio’ 8 gio 24 gior 30 gior 48 gio
1 0,0337 0,0385 0,0340 0,0465 0,0337 0,0385
N6i doc +0,015 +0,003 +0,014 + 0,006 +0,015 + 0,003
ié’ w.' 2 0,0317 0,0387 0,0421 0,0483 0,0317 0,0387
khuén + 0,002 +0,001 + 0,003 +0,011 +0,002 + 0,001
3 0,0375 0,0456 0,0412 0,0421 0,0375 0,0456
+ 0,006 + 0,009 + 0,002 + 0,002 + 0,006 + 0,009
Y 1 Pat Pat Pat Pat Pat Pat
,T(’;]L:él’: 2 Dat Dat Dat Dat Dat Dat
3 Pat Pat Pat Pat Pat Pat

Nhéan xét: Cac dung dich khao sat déu dat chi
tieu do vd khudn va cé néng dd nodi doc té vi
khuan nhé hon 0,5 EU/ml sau 48 gid khao sat,
chirng té dung dich sau pha ché dat tiéu chuan
vi sinh theo quy dinh va duy tri dwoc sw 6n dinh

vi sinh sau 48 gi& bao quan.

Bang 9 tém tat két qua khao sat do 6n dinh
cta dung dich dinh duwdng theo thoi gian bao
quan.

Bang 9. Tém tat két qud khdo sét do én dinh
trén 3 16 thir nghiém cda dung dich dinh dwéng (n = 18)

Chi tiéu 0 gior 6 gior 8 gior 24 gior 30 gio 48 gior
D6 trong va mau sac Trong subt, khéng mau
D6 truyén qua 99,3% 99,5% 100,0% 99,5%
pH Pat (4,87) Pat (4,87) Pat (4,87) Pat (4,92)
D6 thdm théu Pat (930,5) Dat (929,1) Pat (923,0) Pat (922,1)
N6i déc té vi khuén Dat
Thir vo khuén Dat
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Nhén xét: Sau 48 gi® bdo quan & diéu kién
nhiét d6 2 — 8°C, ca 3 16 dung dich dinh dwdng
nudi &n tinh mach van trong suét va khéng mau,
c6 do truyén qua gan nhw khong thay déi va tat
ca cac chi tiéu pH, do thdm thau, ndi doc té vi
khuén va th&r vo khuan déu dat. Diéu nay chirng
t6 cong thirc pha ché dung dich dinh duéng 6n
dinh va khéng c6 sy twong tac gilra cac thanh
phan trong cong thirc.

Ban luan

Két qua khédo sat cong thirc pha ché dung
dich dinh dwéng cho thay cac dung dich van git
duwoc dd 6n dinh vé méat héa ly va vi sinh theo
thoi gian bao quan.

Do tinh chéat da thanh phan cta dung dich
dinh dw&ng nudi an tinh mach, tinh 4n dinh cua
né cé thé bi &nh hwéng bdi cac yéu td ly hoa.
Su khong 6n dinh c6 thé dan dén sy hinh thanh
két tha, nhi twong, phan &ng héa hoc cla cac
thanh phan, suy gidm ndng d6 chat dinh dwéng.
Da co6 céac nghién clru str dung do thAm thau va
do truyén qua nhw la cac théng sd dé xac dinh
s 6n dinh cac thanh phan ciing nhw tinh twong
hop — twong ky gitra cac thanh phan cia mot
dung dich mi Trong d6, d6 truyén qua dwoc st
dung gian tiép dé danh gia d6 duc cla dung
dich. Dung dich dinh duéng déu cé do truyén
qua gan 100% va 6n dinh sau 48 gi® bdo quan,
chirng 6 cac dung dich trong subt khéng bi két
tha va khéng co sw twong tac hay phan ng
githa cac thanh phan. Khi so sanh véi nhirng
nghién clru c6 st dung do truyén qua dé danh
gia dd duc cla dung dich thi d6 truyén qua phu
hop hon dé phat hién sw thay dbi trang thai
dung dich so voi do do duc . Pay 1a mot goi y
dé thwc hién thém cac nghién ctru do dd duc
clia dung dich song song vé&i do dd truyén qua
dé so sanh hai phuwong phap do ciing nhw xac
dinh méi twong quan gitra hai théng sé nay.

D6 6n dinh vat ly ctia dung dich dinh duéng
dwoc danh gia bang cach kiém tra do trong va
mau sac, pH va dd thdm thau theo hwéng dan
cta Dwoc dién Viét Nam V. C6 nhiéu yéu t6
anh hwéng dén sy khong én dinh cha dung
dich sau pha ché, tir yéu t6 méi trwéng (nhiét
do, anh sang...) dén nhirng yéu té noi tai cia
dung dich nhw pH, néng d6 cla cac ion mang
dién tich dwong va cac nguyén t6 vi lwong 4. 12]
Cu thé, pH cuta hdn hop co thé tac dong dén

kha nang két tia cac ion kim loai va sy khéng
dn dinh cla cac acid amin. Kiém soat pH la
mot yéu td quan trong dé ddm bao s 6n dinh
cla cac thanh phan néi chung va cac acid
amin néi riéng c6 mat trong dung dich. Vi vay,
pH Ia tiéu chudn quan trong khi danh gia do
4n dinh cta dung dich dinh dwé&ng tinh mach
chra nhiéu thanh phan. Sw thay déi pH trong
qua trinh phdi hop céac thanh phan dinh duéng
cho thay dung dich pha ché khéng dat d6 6n
dinh. Théong thwong, gi¢i han cho phép cua
gia tri pH dao dong trong khoang £ 0,5 (3,
Theo USP 43, mirc chat lwong cla chi tiéu pH
cla dung dich dinh dwéng nudi an tinh mach
trong khodng 4,5 - 6,5. Trong nghién ctu nay,
dung dich dinh dwdng c6 pH hau nhu khéng
ddi tir luc vira pha ché xong dén thoi diém 48
gi® va nam trong gi&i han cho phép.

Bén canh d6, twong tac gilra cac thanh
phan trong dung dich cé thé dan dén sy tao
thanh cac chat cé6 mau vi du nhw acid amin va
glucose cé thé phan trng tao thanh san pham
c6 mau nau (phan tng Maillard) ', Glucose
va acid amin 14 nhitng thanh phan cé6 mat
trong hau hét cac dung dich dinh duéng. Vi
vay, viéc kiém tra chi tiéu do trong va mau séc
cta dung dich la tiéu chi cdm quan dau tién dé
nhan dinh dung dich dinh dwdng sau th&i gian
pha ché va bado quan khéng bi bién chét.
Trong nghién clru nay, sau thoi gian bdo quan
48 gi®, dung dich dinh dwéng van git duoc
su trong subt va khéng mau nhw vira pha ché
xong.

Viéc pha ché dung dich dinh dw&ng nudi &n
tinh mach theo don tai bénh vién la mét hoat
déng thuwong xuyén nén sau khi pha ché phai
dwoc kiém tra d& dam bao do vd khuan va 6n
dinh v& maét vi sinh trong thei gian s dung va
bao quan. Viéc kiém tra ndi doc tb vi khuan va
thtr vé khuan cta dung dich dinh dwéng dwoc
thwe hién tai thoi diém sau khi pha va tai cac
thoi diém sau d6 nhw mot bang chirng chirng
minh sw vé khuan va sw &n dinh vi sinh cla
dung dich. Két qua cho thay dung dich dinh
dwéng dat do vo khuan sau pha ché va dat do
dn dinh vi sinh sau thoi gian khao sat, nén dat
yéu cu s dung an toan cho bénh nhan trong
48 gid khi dwoc bdo quan & diéu kién nhiét do
2-8°C.
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Két luan

Két qua khao sat do dn dinh cong thirc pha
ché dung dich dinh dw&ng nudi &n tinh mach
theo chi dinh cla béac si tai Bénh vién Nhi déng
2 TP H6 Chi Minh cho thdy cac théng sé do
truydn qua va ap suét thdm thau déu dat yéu
cAu va 6n dinh. Trong d6, dung dich dinh duwéng
c6 day da 7 thanh phan gdm dung dich dextrose
10%, dung dich glucoce 30%, dung dich NaCl
10%, dung dich KCI 10% dung dich CaCl, 10%,
dung dich MgSQO,4 15% va dung dich Vaminolact
6,5% déu dat cac chi tiéu vé héa ly va vi sinh khi
dwoc bdo quan & diéu kién nhiét do 2 — 8°C
trong 48 qgio.
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