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Tém tat. Giuong y té 1a mot loai givong ddc trung phuc vu chil yéu cho bénh nhan da va dang dugc diéu
tri tai cac co s y té, tai bénh vién hodc tai gia dinh cua nguoi bénh. Hién nay, hau hét cac loai giuong y té
dang dugc s dung déu co cac chirc ning co ban nhu hd tro gitp ngudi bénh thay doi tu thé tir nim sang
ngoi va nguoc lai. Tuy nhién, cac chung loai givong nay chi co tinh chat phuc vu cho bénh nhén nam 1a
cht yéu ma gan nhu chua c6 cac chirc nang khac nhu hd tro phong ngira diéu tri bénh cho bénh nhan
cling nhu hd trg doi ngii y bac si trong viéc kham chita bénh cho bénh nhan. Do do, bai bao nay dé xuat
hudng nghién ciru va phat trién v& mot loai giuong y té c6 chirc niang han ché loét cho nguoi bénh va
d6ng thoi co chirc ning can bénh nhan dé cho biét can ning chinh xac ctia ngudi bénh. Su tich hop ca hai
chtra niang nay trén cing mot givong s& mang lai hidu qua rat 16n trong viée kham, chita bénh cho bénh
nhan.
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DESIGN AND CONTROL OF THE MULTI-PURPOSES MEDICAL
BED WITH THE FUNCTIONS OF
PREVENTING AND TREATING FOR PATIENTS

Abstract. Medical beds are the specific type of beds that are mostly used for patients in some medical
treatment regions, in hospitals and even though at the patients’ home. Nowadays, most of the medical
beds are using have quite simple function as: helping the patients change their position from laying to
sitting and vice versa. However, these type of medical beds have only the function to help patients to lay
down and it does not have any more curing function or supporting the doctors to cure for patients.
Therefore, this paper propose the new trend of research is the development of one medical bed that has
the function of anti-ulcer for patients and also has the function to weigh the patients. The integration of
these two functions in one medical bed will lead to great positive impact in curing for patients.
Keywords. Medical bed, folding bed, weighting bed, controller, weighting set, declination

1 TONG QUAN

Hién nay, c6 2 linh vyc quan trong nhét trong viéc hd trg diéu tri va diéu tri cho bénh nhan khi bénh
nhan can phai ndm vién hodc nim mot chd trong thoi gian kha dai d6 1a viéc chong loét, han ché loét va
viéc can trong luong co thé cua bénh nhan.

Viéc ngin ngira chong loét cho co thé ngudi bénh la diéu vo cung can thiét vi day 1a can bénh ma bat
ky nguoi bénh nao ciing s€ co nguy co gap phai khi nam mot chd qua lau hodc nim mot tu thé qua lau
trén giwdong bénh. Khi co thé nguoi bénh tiép xtc qua lau véi bé mit giudng ma khong c6 su thay dbi vi
tri thi s& gay ra hién tuong tang ap suét tai vi tri tiép xiic nay va de dang gay ra cac vét loét. Hién tuong
nay goi la loét do ti de (pressure ulcers). Khi bénh nhéan bi cac vét loét trén co thé thi s& d& dang bi cac
bién chimg khac nhu nhidm trung va cu thé 13 nhidm tring mau va 1am cho bénh ciia bénh nhan ngay
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cang nang thém [1-5]. Ngoai ra, viéc nghién ctru phat trién giuong y té co chirc nang chéng loét cho bénh
nhan ciing rat it dwoc thuc hién. Hau nhu cac nghién cru vé phuong phap chéng loét cho bénh nhan chu
yéu tap trung vao viéc phat trién cac loai ném chdong loét. [6-9].

Chte ning can trong luong co thé ngudi bénh ciing 1a mot van dé quan trong can luu ¥ trong viée
diéu tri [10-11]. Di véi cac bénh nhan bi cac bénh 1y nhe va con c¢6 kha nang van dong thi viéc thuc hién
do can ning s& don gian va khong gap nhiéu kho khan. Tuy nhién, ddi v6i cac bénh nhan bi cac bénh ly
nang nhu tai bién mach mau néo, bj liét nira phén hodc liét toan phén, bi cac bénh ly vé cot séng,...thi
viéc van dong rat kho khin. Hau hét cac bénh nhan nay déu phai nam mot chd trong thoi gian diéu tri kha
dai va ho déu bj loét. Viéc can biét trong luong co thé ngudi bénh 1a mot théng sé can thiét trong viée
diéu tri chinh x4c va hiéu qua cho bénh nhan. Trong luong ciia bénh nhan c6 lién quan rat 16n dén licu
luong thude can cung cép cho bénh nhan. Do d6, viéc xac dinh ding trong lugng cuia bénh nhan sé giup
ich rat nhiéu trong viéc diéu trj hiéu qua cho bénh nhan. Hi¢n nay, viéc xac dinh trong lugng co thé bénh
nhan thong thuong dugc xac dinh bang nhiéu phwong phap tiy theo bénh 1y ctia ngudi bénh va c¢6 thé do
tryc tiép hodc do gian tlep [12-13].

Do d6, ching ta thay viéc nghién ctru phat trién mot loai givong y té c¢6 chirc ning han ché loét va
can bénh nhan 12 diéu can thiét dé tao ra mot thiét bi y té moi va phuc vu hiéu qua cho viéc diéu tri bénh
nhan.

Nguyén ly chuyen dong co ban cua giuong y té da va dang dugc sir dung duoc gidi thiéu tai hinh 1
bao gom: néng ha dau, chtrc ning dung, ngodi cac tu thé khac nhau, dbc dau — dimg dau nghiéng trai —
phai. Mot sb ching loai givong y té da va dang duoc sir dung hién nay tai cac co's6'y té, tai bénh vién va
tai nha ctia nguoi bénh duoc phat trién dya trén cac nguyén 1y trén, tiéu biéu nhu sau:
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Hinh 1. M6t s6 chirc ning co ban cia giwdng vy té.
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Hinh 2. Giudng y té clia cong ty Sotec Medical va so dd nguyén 1y.

Hinh 4. Giuong y té cua cong ty Keiling Medical va so 6 nguyén 1y.

ht and T
Mation Monitering g

Hinh 5. Giudng c6 chirc ndng cén cta cong ty JosonCare.

Nhin chung, cic ching loai giwong trén déu hoat dong theo nguyén 1y nang ha nhu mé ta & cac hinh
1 — 4 va c6 tich hop thém chtc ning can nhu hinh 5. Do d6, hudng nghién ctru dé xut cua bai bao nay la
thiét ké, ché tao va diéu khién giudng han ché loét va c6 tich hop thém chirc ning can dé giam sat va do
trong lugng cua tung bénh nhan.

2 CAC CHUYENDONG CO BAN CUA GIUONG Y TE

Céc nguyén 1y tao chuyén dong ciia mit giuong dugc nghién ctru sao cho mat giwong chuyén dong
ém, c6 kha néng ning phan lung bénh nhan va khong 1am truot bénh nhén ra khoi givong. Mat giuong
phai duoc thiét ké sao cho co cac chuyen dong dong thoi sau: Nang trai — nghiéng tral/nang phai —
nghleng phai. Mt givong duge thiét ké gdm 2 nira c6 két cu ring lugc dan xen véi nhau va mdi bén mit
girong chiu luc nita nguoi cia bénh nhan.
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Cum cén duoc bd tri trén bé mit giudng hodc tai vi tri phia chan giudng. Cum cén c6 chirc nang can
tai trong gian tiép cua bénh nhan va dua ra chinh xac trong lugng cia bénh nhan.
21 K#ét cAu nghiéng mit giuong

Co cu ndy c6 chirc niang lam nghiéng bé mit giudng gitip cho bénh nhan c6 thé 14t sang trai hodc 14t
sang phai.

Uu diém: Trong qua trinh ning bénh nhan dé dang duoc 1at; Sau khi nang khong con ap luc gitta mat
giudng va lung bénh nhan; Vi tri ciia bénh nhan it thay d6i sau khi nang.

Nhuoc diém: Két cau phtrc tap; Goc quay tao ra nhé hon 80 do.

Hinh 6. Nguyén ly nghiéng mat giuong.

2N

2.2 Co ciu ning ha mit givong theo doc song lung

?

Hinh 7. Co cau nang ha mat givdng theo doc séng lung.

Co chu truyén dong nay c6 chirc nang truyén chuyén dong tinh tién — xoay ciia ben nang va nang mat
givong xoay mot goc dinh trudc.

Uu diém: D6 cling vitng cao khi nang va khi gitr goc nang; Do dich chuyén cia ben va goc xoay cia
vac giuong gan nhu tuyén tinh; Nhugc diém: Goc nang tao ra nhé hon 80 d9; Co céu phirc tap. Khi lap
rap can phai dinh vi chinh xac roi moi thue hién cac mdi han.

2.3 Co cAu thanh giwong

Hinh 8. Co cu thanh giudong
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Co ciu thanh giwong c6 chirc nang gitp bao vé bénh nhan khong cho ngudi bénh tudt ra khoi bé mat
giwdng. Két cau thanh givdng duge thiét ké sao cho tién dung va c6 kha ning gip lai nhanh va thuan tién
khi di chuyén.

Uu diém: Pon gian; D& st dung.

Nhuoc diém: Chiém khong gian bén dudi givong khi khong sir dung; Khi d6i vi tri can c6 khong
gian bén hong giuong,.

Hinh 10. Nguyén Iy nang bé mit giudng.

3 MO PHONG HOAT PONG CUA GIUONG

Hinh 11. Nguyén 1y tinh toan mi quan hé giita do dich chuyén ben va goc nghiéng ctia bé mat giudng.

Viéc thuc hién mé phong cia giwdng nham muc dich kiém tra nguyén 1y hoat dong va kiém tra viéc
truyén dong gitra cac cum, cac khau cua giuong.
Dua trén hinh 14, mdi quan hé nay duoc thé hién & cong thirc (1).
x=y[CF? + 67% — 2.CF.67.C0s(a5 + ab + aT) @
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Méi quan hé nay duoc biéu trén hinh 11.

00 DICH OMUYEN CON BEN & GO NGHENG CUA MAT GLONG
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Hinh 12. Mi quan hé giita d6 dich chuyén cua ben va goc nang bé mit giuong.

Phuong trinh can bang luc chuyén dong giira cac cum khau cta givdong dugc thé hién bai cong thire (2).
>'F, =-R;,Cos(y1) - R,.Cos(r2) — R,;.Cos(y3) = 0 )
S'F, = R,Sin(1) + Ry,Sin(y2) — R,.Sin(y3) = 0
> Mg = R,Sin(y4).BC + R,Sin(29).BD =0

LAC TAC DUNG CLUA BEN & GOC MOEING CUA MAT GLONG
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Hinh 13. Mi quan hé giita lyc tic dung cta ben va goc nghiéng mit giuong.

Dua trén hinh 13, chiing ta thay khi luc nang ctia ben ting 1én  (khoang dich chuyén cua ben tang 1én)
thi gbc néng cua mat giwdng cling tang. Vi tri gidi han goc nang t6i da trong thiét ké cua giwong 1a 70 do
va két qua md phong nay nhin chung phu hop véi két qua thiét ké va két cau co khi ciia giuong.

4 THIET KE HE THONG PIEN - HE THONG PIEU KHIEN
41  Thiét ké hé thong dién

H¢ thong dién va hé théng diéu khién ctia giwong y té c6 chirc ning han ché loét va can bénh nhén
bao gém hé thong dién diéu khién va hé théng dién dong lyc. Hé thong dién dong lyc dung cung cap cho
cac ben nang bao gdm ben nang ha 2 bén mit giwong va ben nang ha dau giwdong. Chirc nang nang ha dau
giwong 1a mot chirc ning dic biét cia giwdng han ché loét vi chirc ning nay s& gitp ich rat nhiéu trong
trudmg hop cic y bac sy can cip ctru bénh nhan va dit ndi khi quan cho bénh nhan. Hé thong dién diéu
khién ding cung cép cho bd PLC diéu khién hoat dong cho toan hé thong giwdong han ché loét va cung
cap dién cho cic cam blen man hinh hién thi va giao tlep v61 nguot st dung (HMI). Ngoai ra, hé thong
dién diéu khién con cung cép ngudn cho cac encoder dé giam sat va diéu khién goc nang chinh xéac cua bé
mit givdng, cung cip cho 4 loadcell dit tai 4 goc dé can bé mit giuong.
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Hinh 14. a) So dd diéu khién tong quat cua hé thdng ning ha mat giuong

b) So d6 module can giudng

4.2  Hé thong diéu khién
So dd didu khién tong quat cua givong duoc trinh bay trén hinh 15.
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Hinh 15. So d tong quat bo diéu khién

Bo diéu khién duoc chia thanh 2 module diéu khién chinh: module diéu khién viéc nang ha mat
giwong va module can bénh nhan. D4i véi chirc ning nang ha giudng: b diéu khién dugc thiét ké bao
gém 02 ché d6 hoat dong la ché d6 hoat dong ty dong hoan toan va ché d6 diéu khién bé“mg tay. béi voi
ché d6 tu dong: bac sy hodc ngudi st dung nhdp vao gia tri goc nghiéng (trai va phai) va thoi gian
nghiéng mdi bén. Sau d6 hé théng diéu khién ty dong van hanh givong hoat dong tu dong theo cac thong
s6 di cai dat. D6i v6i ché do didu khién bang tay: bac s§ hodc nguoi sir dung s& bam cac nut twong ung dé
diéu khién viéc nang ha ting bén cua giwdng dén vi tri mong muon. Dbi véi chic ning cin bénh nhan: hé
thong can s€ tu dong can bénh nhan lién tuc va dua ra thong s6 vé can nang cia bénh nhan Ién man hinh
hién thi. Piéu nay gitp cho cac y bac si dé dang trong viéc giam sat va theo ddi tinh trang cin ning ctia
bénh nhan.

43  Giai thuat diéu khién

Giai thuat diéu khién tong quat ciia module nang giudong, module cin giudng va cac giai thuat didu
khién tuong Gng véi ché do di€u khién bang tay va diéu khién ty dong lan lugt dugc thé hién trén hinh
16a, 16b va 17a, 17b.
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Hinh 16. a) Giai thuat diéu khién tong quat b) Giai thuat didu khién can bénh nhan
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Hinh 17. a) Giai thuat diéu khién bang tay. b) Giai thuat diéu khién tw dong
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5 CHE TAO VA THU'C NGHIEM

Hién tai, giuong y té da duoc ché tao thuc nghiém va giuong dang dugc thir nghiém 1am sang tai
bénh vién Thong Nhat thanh phd H6 Chi Minh véi két qua ban dau dat hiéu qua kha tot tir phan hoi cua
don vi str dung.

Hinh 18. Giuong y té hoan chinh.

Hinh 19. Hinh anh thir nghiém 1am sang giwdng y té tai Khoa Hoi Strc Tich Cyc (ICU)
Bénh vién Théng Nhit — Thanh phd H6 Chi Minh.

6 KET LUAN

Nhin chung, nhdm nghién ctru da thuc hién viéc thiét ké va ché tao thir nghiém giuong y té da ning
c6 chuc cac nang nhu: (1) nghiéng trai, nghiéng phai d¢ han ché loét cho bénh nhén; (2) can trong luong
cia nguoi bénh. Hién tai, nhom nghién ctru dang thu nhan y kién dong gép chuyén moén tu viée thir
nghiém l1am sang tai bénh vién d€ tir d6 c6 co s cho viéc hiéu chinh thiét ké ca phan co khi va phan diéu
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khién nhim muc dich gitup cho giudng hoat dong tot va dap ung nhu cau hd tro diéu tri tét nhat cho bénh
nhan.

LOI CAM ON
~ Nghién ctru nay dugc tai trg boi S& Khoa hoc va Cong nghé Thanh phé Hb Chi Minh trong khuén
kho dé tai theo hop dong so6 159/2016/HD-SKHCN.
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