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SAN XUAT XANH VA TRIEN VONG SAN XUAT THUOC XANH
O VIET NAM

TOM TAT

San xudt xanh dang la mét xu hudng toan cau
hién nay, theo mot dinh nghia chung la: “loai bo chat
tha| bang cach xac dlnh lai quy trinh hodc hé thong
san xuat hién co cd thé dugc hiéu: tir nguyen liéu
dau vao dén san pham dau ra cla quy trlnh san xuat
xanh 1a déu than thién vdl moi tru’dng va khong qay
nguy hai cho con ngu’dl gop phan giam thiéu 6 nhiém
va phat thai nha kinh, huéng tsi ting tru‘dng xanh bén
virng mang lai nh|eu Igi ich thiét thuc, ca vé kinh té
lan nhiing g|a tri v hinh cho con nger| Van dung
nhLIng nguyén tic cd ban clia san xudt xanh va cla
cac cong nghe xanh lién quan nhu hdéa hoc xanh, chiét
xudt xanh vao hién thuc hda cong nghe san xuat dugc
pham néi chung, san xudt thubc tir thao dudc ndi
riéng & Viét Nam d& c6 16 trinh thuc hién va budc dau
dat dugc nhufng két qua kha quan, hta hen mot
tuang | lai tot dep. Bai bao nay nhdm muc tiéu khang
dinh rang San xuat xanh, san xudt thudc xanh & Viét
Nam c¢ lgi thé va tiém ndng dang trén 16 trinh thuc
hién va c6 trién vong.

Tur khoa: San xuat xanh & san xuat thudc xanh.
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Hoang Minh Chau', Nguyén Thi Chung!,
Huynh Nguyén Anh Khoa', Ha Van Thiy?

Nowadays, green manufacturing is a global trend,
which is defined commonly that “removing waste by
redefining an existing process or production system”.
It could be understood that the whole manifacturing
process - from the input materials to the output
products - must be environmentally friendly and cause
no harm to humans, contributing to the reduced
pollution and greenhouse gas emissions, towards
achieving sustainable green growth, while bringing
many practical benefits in terms of both economy and
intangible values for people. Basic principles of green
manufacturing and related green technologies (such
as green chemistry and green extraction) have been
applied into the pharmaceutical manufacturing
technology in general, and in herbal drugs
manufacturing in particular in Vietham. There has
been a roadmap for this change, with positive results
gained, promising a good future. This article aims to
affirm that green manufacturing and green drug
production in Vietnam has advantages and potentials,
which is on the right roadmap and a promising future.

Keywords: Green manufacturing & green drug
production.

I. DAT VAN DE

TU nhiéu nam nay, san xuat xanh da va
dang lan toéa dén nhiéu linh vuc san xuat, tr
nong nghi€ép dén cac nganh céng nghiép, ma
cdng nghiép dugc phdm ciing khdng ngoai 1&.
San xuat xanh la xu hudng tat yéu, bdi Ié “San
xuat xanh” la mat xich quan trong trong chién
lugc phét trién kinh t& xa hdi va bao vé moi
trudng bén vitng dé con ngudi séng khde manh,
song t6t hon va cod y nghia [1-3]. Dua trén
nhi*ng céch ti€p can nhdm thuc day tang trudng
xanh, moi qudc gia xay dung nhitng mo hinh,
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cach thirc san xuat xanh khac nhau cho tirng linh
vuc, nganh kinh té€. Viét Nam c6 “Chién lugc
quoc gia vé tang trudng xanh giai doan 2021-
2030, tam nhin 2050” tai Quyét dinh so6
1658/QD-TTg ngay 01-10-2021 cua Tha tudng
Chinh phu. Nganh Dugc cé chién lugc phat trién
nganh giai doan dén nam 2030, tam nhin dén
nam 2045 tai Quyét dinh 376/QD-TTg ngay
17/3/2021. Cac cong ty, cac doanh nghiép, cac
cd sG@ san xuat thudc cé nhitng k€ hoach,
phuong an, gidi phap cu thé cho tirng phan cong
viéc tIr tao ngudn nguyén vat liéu dau vao cho
san xuat, xay dung cong thirc, cai ti€n quy trinh,

v... cho dén viéc x{r ly chat thai theo luat bao
vé moi trudng clia Nha nudc, cung véi Igi thé -
tiém nang von c6 cla dat nudc va nhitng théng
tin chon loc dudgc téng hgp lai dé viét 1én bai bdo
nay nhdm muc tiéu khang dinh San xudt xanh,
san xuat thudc xanh & Viét Nam cé Igi thé va
tiém nang dang trén 10 trinh thuc hién va cé
trién vong.

Il. BOI TUQONG VA PHU'ONG PHAP NGHIEN CUU

POoi tugng: San xuat xanh, thuGc xanh san
xuat @ Viét Nam

Phuong phap: Ching t6i da van dung
phuong phap T6éng quan md td (Narrative
review)-  http://journals.sagepub.com/doi/abs/
10.1177/1468794111413227) tir nhitng thong tin
hiiu ich va thuc t& Viét Nam dé thuc hién bai bao nay.

INl. KET QUA NGHIEN cUU

3.1. Van dung nhirng nguyén tic san
xuat xanh®™

e Nganh cdng nghiép dugc phdm lubn c8
gang gitr vi tri dan dau trong s6 cac nha san xuat
ap dung hau hét cac cai tién “xanh” va lam cho
san pham cda minh an toan hon cho ngudi lao
dong va ngudi tiéu dung. “Greener Processes -
Quy trinh xanh hon” ctia Hang Dugc pham 16n
Pfizer la mot vi du, d3 cai tién dang ké quy trinh
san xuat Sertraling, thanh phan hoat chat trong
loai thubc phé bién cla hang, Zoloft® la loai
thu6c dugc ké don nhiéu nhat va dugc s dung
dé diéu tri chirng bénh (trdm cadm) ma moi ndm
gay ra cho 20 triéu ngudi trudng thanh & Hoa Ky
va khién xa hoi tiéu ton 43,7 ty do la (1990).
Quy trinh mdi - Quy trinh thuong mai méi (derc
goi la quy trinh "két hop") mang lai Igi ich ngdn
ngu’a 6 nhiém dang k& bao gém cai thién an toan
va xUr ly vat liéu, giam s dung ndng lugng va
nudc, dong thoi tdng gap do6i ndng sudt san
phdm téng thé&, giam 20-60% s dung nguyén
liéu tho, loai bo viéc st dung hoac tao ra khoang
1,8 triéu pound vét liéu nguy hiém, dong thoi

tang cudng an toan cho ngudi lao dong [5].

e Paclitaxel ch6ng ung thu (Taxol®) chiét
xudat tir vd cay thay tung tay (Taxus brevifolia) la
mot vi du vé gidi phap thay thé nguyén vat liéu,
dugc biét dén nhiéu trong nhirng nam gan day.
Trong nhitng nam 1970, khong dudi 30 tan vod
cay dugc thu hai d€ thir nghiém 1am sang: 10 kg
vo cay kho chi san xuat dugc 1 g taxol sau khi
chiét va tinh ché. Do d6, mét s6 lugng I6n cac du
an nghién clru nham tim kiém cac giai phap thay
thé cho viéc chdt ha cdy cla loai bi de doa nay.
TUr ndm 1980 paclitaxel va docetaxol (Taxotere®)
dugc diéu ché bang cach ban tdng hgp tir tién
chat tu nhién, 10-deacetylbaccatine III, chiét xuat
tUr 14 va canh (tai nguyén tai tao) cua cac loai cay
thay tung khac nhau (Hinh 3.1) [6].

e MOt cdng nghé dudc goi la “at sita thuc
vat- plant milking” [4,6] da dugc phét trién dé san
xuat va chiét xuat chat can thiét ma khong pha
hay cdy trong. Cay dudc trong & dang thuiy canh,
trong nha kinh (Hinh 3.2), su bai tiét ra cac chat
qua ré trong moi truGng nubi cdy la dudc kich
hoat bdi kich thich vat ly, hda hoc hodc sinh hoc.
Cac chat sau do dugc thu bang phuong phap
chiét xuét va tinh ché dat tiéu chuan.

("Helu, M., & Dornfeld, D. (2013).
Principles of green manufacturing. In Green
Manufacturing (pp. 107-115). Springer, Boston,
MA.: Ngudi ta dé xudt 5 nguyén tac clia san xuét
xanh, dugc hi€u nhu sau: (1) Phai s dung
phuang phdp ti€p can hé théng toan dién dé
danh gia va cai ti€n quy trinh san xuat theo quan
diém xanh, (2) Hé thng phai dugc nhin nhan
toan dién theo ca “chiéu doc va chiéu ngang”,
(3) Giam bdt hodc loai bd cac yéu té co hai doi
vGi méi trudng va con ngudi tUr cd dau vao va
dau ra cta hé théng, (4) viéc sr dung tai nguyén
rong can dugc giam xudng va (5) la cac tac dong
tam thdl Ien hé théng phai Iuon dugc xem xét.
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thirc hoa hoc cua paclitaxel, 10-

eacetylbaccatine III va docetaxol
“Vat sifa thuc vat”, dé |a mét I trinh dé€ san
xuat ton trong da dang sinh hoc. Nang suat thu
hoach cua cac chét chuyén héa thir cp cao gap
ba [an trong mét nam so vdi viéc chiét xuat thu
dugc tir cac cay trong ngoai dong rudng co dién
tich bé mat bang nhau. Qué trinh nay cé thé
gilp tao ra s6 lugng paclitaxel 16n han nhiéu so
v@i phuong phap thu hoach truyén thong, ciing
¢ thé ap dung véi mét sd khac nifa chdng han
vai Artemisinin, dudc chiét xuat tir cay thanh hao
hoa vang, (Artemisia annua L). Qua trinh nay
hudng nhiéu dén viéc san xuat nguyén liéu tur
thuc vat quy hiém, ma qud trinh téng hdp hda
hoc khé khdn va tén kém. Pay 1a hudng cé thé
giai quyét dudc trén toan thé gidi.

TR »

\ iiad ¢
Hinh 3.2. Cong nghé "vét sida thuc vét” [4,6]

3.2. Trién vong san xuéit thuéc xanh &
Viét Nam

e Nhan thirc dudc su can thiét cla san xuat
xanh - “mdt xich” quan trong dé€ tdng trudng
xanh. Xanh hoda san xuat va xanh hda 16i s6ng,
tiéu dung bén vitng la 2 trong 4 chd dé chinh
trong ké hoach hanh dong tang trudng xanh cua
Viét Nam da dudc ghi trong “Chién lugc qudc gia
vé tang trudng xanh giai doan 2021-2030, tam
nhin 2050” (goi tat la Chién Iugc) tai Quyét dinh
s6 1658/QD-TTg, ngay 01 thang 10 nam 2021[8]
véi muc tiéu la:

+ Muc tiéu téng quét cua Chién lugc la tdng
trudng xanh gop phan thic ddy co ciu lai nén
kinh t&€ gan vdi d6i mSi md hinh tdng trudng,
nhdm dat dudc thinh vugng vé kinh té&, bén virng
vé& modi trudng va cong bang vé xa hoi; hudng tdi
nén kinh té€ xanh, trung hoa céc-bon va dong
gbép vao muc tiéu han ché su gia tang nhiét do
toan cau.

+ Cac muc tiéu cu thé nhu xanh héa 16i séng
va thic ddy tiéu dung bén viing; Xanh hoa cac
nganh kinh t& Xanh héa qud trinh chuyén dai
trén nguyén tac binh dang, bao trum, nang cao
nang luc chong chiu; Gidam cudng do phat thai
khi nha kinh trén GDP....

e Nganh Dugdc cd chién Iugc phat trién
nganh Dugc giai doan dén nam 2030, tam nhin
dén nam 2045, tai Quyét dinh 376/QD-TTg, ngay
17/3/2021[8] vdi quan diém: uu tién phat trién
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Cong nghiép dugc (CND), san xuat nguyén liéu
lam thubc (NLLT) trong nudc... Phat huy Igi thé
ngudn dudc liéu trong nudce. Vi muc tiéu cu thé
tirng giai doan dén nam 2025, dén nam 2030...

e Cung vdi Igi thé tai nguyén dat nudc khong
nhiéu nudc c6 dudc, la tiém nang va Igi thé cho
san xuat thudc xanh: Theo Vién Dudc li€u
(2016), diéu tra dén cubi ndm 2015, tong s6 loai
cay thudc & Viét Nam da c6 5.117 loai va dudi
loai, thudc 1.823 chi, 360 ho cua 8 nganh Thuc
vat bac cao cd mach, cung v8i mot s6 taxon
thudc nhom Réu, Tao va Nam I6n. Cac nha san
xuét Dudc phdm, cac cdng ty xi nghiép, cac cd
s@ san xuat va phan phdi thudc tur thao dugc da
van dung cac nguyén tdc cla san xudt xanh, hda
hoc xanh & chiét xudt xanh vao thuc hién cac
c6ng doan tUr tao ngudn nguyén liéu khong khai
thac tu nhién, trong trot thu hai, canh tac hitu cg
nhiéu ha, khong s dung cac thubc bao vé thuc
vat la héa chat doc hai, dugc thay thé bang
thudc trir sdu sinh hoc, khong lam anh hudng
xau cho dat, nudc, moi trudng va stic khde con
ngudi, thuc hanh GACP tao ngubn nguyén liéu
sach lau dai cho san xuat thu6c xanh bén virng
va con tham gia bao tén ngudn gen cay cé thao
dudc thién nhién (Hinh 3.3).

Hinh 3.3. Canh tac theo GACP cua mét Cty
(minh hoa)

Dén s dung trang thiét bi ti€t kiém nang
lugng, str dung hoa chat dung moi khong doc hai,
loai Dugc dung, hodc la nhiing hda chat trong cac
danh muc cho phép sir dung clia Cuc Quan ly
Dugc B0 Y té VN hoac dung moi sinh hoc, “dung
moi ndng nghiép” déng vai trd quan trong, chu
ch6t thay thé dung moi hitu cg. Ching la nhitng
nguon tai nguyén tai tao dugc, dugc san xudt tur
tinh bot, dau thuc vat hodc tir trdi cay. Cac dung
mdi nay cé thé phan hay sinh hoc, khéng ddc hai
va khéng bat Ira, tuy nhién chiing c6 mét s6 han
ché nhét dinh nhu do nhdt, dd sbi cao, cd thé gia
thanh cao, v.v... Chu y tuong tac, tuang ky gilra
cac thanh phan trong cong thirc thiét ké (giai
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doan khao sat tién cong thirc).

Toi uu hda cong thidc va quy trinh san xuat
nham tiét kiém slc ngudi stic cla, giam tai phé
lifu va chat thai hoac nghién clu xur ly tai sur
dung vao cac linh vuc can thi€t khac. Xac dinh

dugc cac tac nhan anh hudng quy trinh cong
nghé (goi la “Nhan”) la cac yéu té doc lap (X), va
“Qua” (Y) la cac yéu t6 phu thudc, la nhiing
thong so ky thuat trong yéu clia quy trinh t6i uu
can thuc hién (Vi du nhu & Bang 3.1).

Bang 3.1. Vi du vé bién doc 1ap va bién phu thudc trong thiét ké cong thic va quy

trinh san xuat

Cac quy trinh...
Vi du

Cac yéu to phu thudc Y (Ia “qua”).
Tuy chon du'éi day cho phu hgp:

Cac yéu to doc lap: X can tim
(Ia “nhan”. Tuy chon duéi day:

Quy trinh chiét xudt toi
uu

- Hiéu suét chiét cao (theo ché& pham)
- Hiéu suat chiét hoat chat,
- Ham lugng hoat chat trong cao

- Hiéu qua kinh t€ cao (gia thanh thap)

- D6 phan chia (d6 min)
- Ty |I&é dung moi va nguyén liéu
- Nhiét do chiét
- S0 lan chiét hoac
- thdi gian chiét
- Dung méi: cén/nudc

Quy trinh san xuat
thudc:
Vi du quy trinh san xuat
vién nén tran

Vi du quy trinh sdy
phun cho “T6i uu héa
quy trinh phun say hon

dich nano chat A”
Va con nhiéu quy trinh

- D6 clring (thudc vién nén)

- D6 mai mon
- Thai gian ra

- Kich thu@c ti€u phan sau khi ti phan

tan (nm) ]
- PDI (chi s6 da phan tan cua tiéu phan),
do bang may ZetaPals
- Thdi gian tai phan tan bot phun say
trong nudc (gidy),

- Ta dudc (Lactose, Ditab...)
- NOong do ta dugc (%)
- Thiét bi tron,
- Thai gian trén (thudc vién)
- Thai gian say
- Nhiét do say

- Nhiét d6 khi vao (°C),
- T6c d6 bdm mau (ml/phut),

san xuat khac...

- Hiéu suat phun say.

- Ty |é gid mang.

Ap dung cac phan mém chuyén dung thich
hdp vao cac quy trinh cu thé, vi du: FormData,
FormRules va INForm cho nghién c(tu phat trién
san xuat (R&D); phan mém Design Expert®
(Stat - Ease, Inc., My) cho quy trinh say phun,
phuong phap dap ing bé mat (Response Surface
Methodology - RSM) cho quy trinh chiét xuat...

e Xr ly chat thai: Chat thai va x(r ly chat
thai la mot van dé kha phirc tap va can phai giai
quyét blc thiét hién nay chdng nhing vdi nudc
ta ma vdi tat ca cac nudc trén thé gidi. Tat ca
cac cong ty, doanh nghiép, cac cd sG san xudt
thu6c mudn ton tai va hoat dong thi phai cé hé
thong x{r ly chat thai san xuat. Chat thai gobm 3
thé loai: khi, 16ng va ran. T4t ca phai dugc x ly
va tudn theo Luat bao vé modi trudng so
72/2020/QH14, c6 hiéu luc thi hanh tUr ngay
01/01/2022.

IV. BAN LUAN

Hién thuc hda san xuat thuGc xanh, nganh
dugc Viét Nam da va dang van dung nhiing
nguyén tac cla cac cong nghé xanh vao san xudat
thu6c. Xanh hda san xuat thu6c con dat ra cho
cac doanh nghiép nhitng doi hoi, yéu cau mdi
phi hdp véi xu thé phét trién chung, dong thdi

nang cao vi thé, tang sic canh tranh & ca thi
truGng trong va ngoai nudc. Tuy nhién cai khd
cla san xuat thudc la quy trinh san xuat thudc
phic tap haon nhiéu so véi san xudt cac san
phdm tiéu dung thong thudng, dai hon, ty my
hon... va doi hoéi chét lugng cao dé dam bao
nhirng yéu cau vé tinh an toan va hiéu qua diéu
tri ctia san pham. Ngoai ra, phan Ién cac san
phdm dugc phdm dugc san xuét theo mé, khac
vGi cac quy trinh san xuat lién tuc nhu cac linh
vuc hda hoc hay cac linh vuc san xuat khac. Mat
khac, lugng thubc dudc luu hanh thuong mai
trén thi trudng thé gidi tuong doi thap so véi cac
san pham tiéu dung thdng thudng khac, nén viéc
cai tién quy trinh, thay mot quy trinh mdi vao
san xuat thudc doi hoi sy nghién ciru cong phu,
duyét y, phé chuén cua co quan chiic ndng vira
doi héi thdi gian vira dau tu kinh phi... Vi thé chi
nhitng hang dugc phdm I6n & cac nudc phat
trién méi cd kha ndng va da di dau trong xu
hudng san xuat thudc xanh nay vi du nhu hang
Pfizer [5]. Con vdéi nhitng Cong ty, xi nghiép, cd
s@ san xudt tam trung, vra va nhd & cac nudc
dang phat trién thi phai cd mot 16 trinh phu hgp.
O Viét Nam, vdi nhitng thong tin chon loc dan ra
trong bai bao da la minh chitng cho sy dam bao
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san xudt xanh va san xudt thudc xanh & Viét
Nam da va dang hién thuc hda va nhiéu trién vong.

V. KET LUAN

C6ng nghiép dudc phdm & nudc ta ma rd nét
la san xuat thudc tUr thdo dudc dang trén da
phét trién san xuét xanh. Cac cd s& san xuét nay
thuc hién tUr trong trot thu hai cay thudc theo
GACP WHO, tu' chu ngudn nguyén liéu sach 6n
dinh, khong khai thac tu nhién ma con bao vé ca
nguon gen cay thudc, st dung hoda chat dung
moi than thién véi moi trudng, cai tién phuong
phap di doi vGi dau tu trang thiét bi, két hgp toi
uu hda cbng thirc va quy trinh san xudt nham
hgp ly, tiét kiEm nguyén vat liéu, nang lugng,
tang nang suat chat lugng cung vdéi thuc hanh
cac GPs WHO. San xuat di doi véi giam sat, quan
ly chat ché va x{r ly chat thai giam dén mdc toi
thi€u tién ti khéng anh hudng dén siic khoe con
ngudi va moi trudng, ddm bao hai hoa Igi ich
kinh té€ va bao vé moi trudng. Cong nghi€p san
xuat thudc noi chung, san xuat thudc thao dugc
noi riéng da va dang “xanh hda” san xuat phat
trién bén virng theo xu hudng “xanh” toan cau,
ngoai phuc vu cham sdc sic khoe cong dong,

con doéng gop tich cuc vao tang trudng kinh té

xanh theo chién lugc phét trién kinh t& xanh cla
nudc nha. Tiém nang va Igi thé phat trién san
xuat thu6c xanh dang dudc khai thac va phat
huy, trién vong réng mé.
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Pham Thu Nga!, Biii Anh Son2, Nguyén Thiiy Dung?,
Tran Duy Vii2, Nguyén Thi Ha Phwong?, Trin Thi Kiéu Anh?

TOM TAT

Muc tleu Xac dinh can nguyen va tinh dé khang
khang sinh gy viém phéi cong dodng do vi khuén tai
Bénh vién San Nhi Nghé An. Doi tugng va phu‘dng
phap nghlen clru: Nghién citu md ta tién ciu 307
bénh nhi tr 2 thang dén 5 tubi dugc chn doan viém
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phéi cong dong dugc cdy dich ty hau bang phugng
phap cay ban dinh Ierng nh&m phan 1ap vi khuan tai
khoa HO hap, Bénh vién San Nhi Nghe An tu thang 7
nam 2022 dén thang 6 ndm 2023. K&t qua: Hai vi
khu&n gay viém phdi thudna gdp nhéat la H.influenzae
(64,5%) va S.pneumonia (28%). H.influenzae dé
khang cao vdi ampicillin, ampicillin — sulbactam,
cefuroxim va cotrimoxazol. S.pneumoniae khang gan
nhu hoan toan vdéi nhom macrolide, tetracyclin,
clindamycin va cotrimoxazol. Cac vi khuan nay con
nhay cdm véi vancomycin, levofloxacin, moxifloxacin,
rifampicin va linezolid. K&t luan: H.influenzae va
S.pneumonia la 2 can nquyén vi khuan hana dau gay
viém phdi & tré em 2 thang dén 5 tudi va dé khang
cao vdi cac khang sinh théng thu’dng

Tir khéa: viém phdi, tré em, vi khudn, khang
khang sinh
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