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Cincinnati Sub-Zero Products, Inc., c6 quyén thay dbi va cai tién thiét bi ma c6 thé khong
phan anh trong huéng dan van hanh nay.

Tai liéu nay khong dugc sao chép toan bo hodc mot phan ma khong c6 su cho phép bang vin
ban cua Cincinnati Sub-Zero Products, Inc.

HEMOTHERM®, GELLI-ROLL®, MAXI-THERM®, MAXI-THERM® LITE, TEMP-
PAD® va PLASTIPAD® la nhiing thuong hiéu da dang ky cua Cincinnati Sub Zero Products
Inc., Cincinnati, Ohio Hoa Ky.

© Ban quyén 1982-2013, Cincinnati Sub-Zero Products, Inc. Bao luu moi ban quyén.
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iy CANH BAO VN

Can phai c6 1énh cua bac si diéu tri khi sir dung va cai dat thiét bi va nhiét d6 caa chan. Kiém tra nhiét
d6 cua tinh trang da & nhitng viing tiép xic voi chin; ngoai ra, kiém tra nhiét dé nude cia chin it nhat
20 phat mot 1an, hozc theo chi dan ciia bac si. Bénh nhan 1a tré nho, bénh nhan nhay cam véi nhiét do
méc cach bénh vé mach, bénh nhan phau thuat, bénh nhan mac bénh tiéu duong va Raynaud can duoc
kiém tra thuong xuyén hon.

Théng bao cho bac si ngay 14p tic vé dién bién tinh trang ciia bénh nhan dé tranh thwong tich
nghiém trong hoic tir vong.

May trao d6i nhiét phai dugc van hanh boi y ta truyén dich duge dao tao chuyén mén — theo yéu cau
clia bac si vé cai dat thiét bi va nhiét d6 cia chan.

Khong str dung chin cia may trao d6i nhist HEMOTHERM MODEL 400CE cach xa kep dong manh.
Viéc khong tuan thi co thé din dén ton thuong do nhiét.

Ton thwong do nhiét c6 thé xay ra néu chin sudi/lam mat dwoc st dung trén bénh nhan méc ching
thiéu mau cuc bo.

Y ta truyén dich phai van hanh HEMOTHERM khi két ndi véi bo trao d6i nhiét mach ngoai vi. Néu
khong theo ddi sat sao thi c6 thé din dén thwong tich nghiém trong hoic tir vong.

Ngudi van hanh may diéu chinh nhiét d6 dich truyén mong muén. Can phai quan sat thudng xuyén
nhiét dé mau thuc té va nhiét do co thé.

Y té& truyén dich phai theo ddi thiét bi lién tuc khi may hoat dong nham dam bao khong c6 “bao dong

hodc yéu cau can thiép”. Néu khong theo ddi sat sao thi c6 thé din dén thwong tich nghiém trong
hoic tir vong.

Nghiém cam sira doi thiét bi ma khong duoc sy cho phép bang van ban cua CSZ. Néu khéng cé thé
dan dén hong hoc hé théng HEMOTHERM va/hoic gay thuong tich cho bénh nhan

Phuong phap kiém soat nhiét do cua cac bo lam mat/sudi c6 nguy co lam néng hoac lam mét cac md
ctia co thé, cu thé 1a viing da va mau téi mot mice cac mo dé bi ton thuong, nghia 1a bong hoic té cong
tuong tng. Ty theo pham vi va mire d§ nghiém trong cia bét bong, cé thé phat sinh céac bién
chieng réat nghiém trong va tham chi Ia tir vong.

Trénh t&c dung ap luc mé hoac luc kéo cang qua muc va/hoac kéo dai, dac biét trén cac khuyu xuong.
Néu khong c6 thé gay tén thwong mé.

Khong dat nguon nhiét bo sung giira bénh nhan va chan. Piéu nay c6 thé din dén ton thwong da.

Céc dung dich chuan bi da dwoc bao céo la gay ton thwong cho da khi tu lai gita bénh nhan va chin
sudi bang nude luu thong trong qua trinh kéo dai. VUng giira bénh nhan va chin can phai giir khd
ro dé tranh giy thwong tich cho bénh nhan.

Phai thuc hanh cac quy trinh vé sinh phi hep va duy tri an toan vé sinh dé ngin ngira nhiém
ban. Nhiém ban c6 thé anh huéng dén stc khoe bénh nhan, tic 1a c6 thé gay kich tng/phat ban hodc
nhiém khuan duong huyét va nhiém trang.

Khoéng sir dung hé thong HEMOTHERM khi c6 thudc gdy mé dé chay. Piéu nay co thé din dén
nguy co chay nd.

Gian doan cap dién c6 thé khien HEMOTHERM chuyén sang ché d6 FILL MODE (nap) va may sé
dirng tri liéu cho bénh nhan, Hay lam theo huéng dan vé ché d6 mong muén dé khoi phuc hoat dong
ciia may. Néu khong khdi phuc lai liéu trinh thi c6 thé din dén thwong tich nghiém trong hoic tir
vong.

Bat cur khi ndo phét hién rd ri nudc vao trong hoic xung quanh may, éng ndi, va/hoic chin, hay tat
may, rat day ngudn khoi ngudn dién va khic phuc sy ¢b trude khi tiép tuc quy trinh. RO ri nwéc co
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thé din dén dién giat. RO ri nwéc co thé giy ra nguy co truet hoic roi.

Yoy CANH BAO i\

Phai tuan theo cac quy trinh vé sinh thich hop, bao gom nhung khong giéi han viéc bao tri du phong
mo ta trong sach hudng dan nay. Tuyét ddi khong st dung chan hodc 6ng bi rd hoic loai chan hay
hong khong duoc cap phép st dung. Ré nuéc c6 thé xiy ra nguy co nhiém tring va can phai dwgc
xir ly phu hop.

Tuan thi nghiém ngit cac chu y khi sir dung may cho bénh nhan nhay cam véi dién (dau do, ng
thdng, hoic cac dién cyc néi vai tim). Co thé xay ra cac méi nguy hiém vé dién.

Vit liéu dan nhiét tt, chang han nhu nuéc, gel va cac chat twong ty trén chin, khi HEMOTHERM
khéng bat c6 thé 1am giam nhigt dd bénh nhan.

Khong dat may gan cac vat c6 thé phat sinh dién truong/tir trudng manh. May da dugc kiem nghiém
tuan tha tiéu chuan IEC 60601-1-2. Can nhiéu dién tir c6 nguy co xay ra.

Viéc sua chira, hiéu chinh va bao tri mady HEMOTHERM phai dugc thuc hién K thuat vién Bao
dudng Thiét bi y té cd chuyén mén, K¥ thuat vién Bién tir Y sinh dugc cap phép, hoic Ky su Lam
sang duoc cap phép da duoc dao tao vé thuc hanh sira chira tt trong bao tri thiét bi y té va tuan theo
chi dan trong sach huéng dan ndy. Viéc sira chira khéng ding cach c6 thé 1am héng hé théng
HEMOTHERM va gay ton thwong cho bénh nhan.

HEMOTHERM phai duoc bao tri va/hoic tién hanh bién phap bao dudng du phong theo nhiing
khoang thoi gian cu thé néu trong sach huéng dan ndy. Viéc sira chira khéng ding cach va bao tri
khong day da c6 thé lam héng hé thong HEMOTHERM va gay ton thuong cho bénh nhan.

Lubn rat phich cam cua may trudc khi tiép can cac bo phan bén trong trong qua trinh bao tri. Néu
khéng rat phich cam thi may c6 thé gay dién giat.

Trudce khi dung may HEMOTHERM tré lai cho bénh nhén sau khi sira chira, ludn phai thuc hién CA
DAT THOI GIAN BAN PAU/KIEM TRA HE THONG THUONG NHAT. Viéc sira chira khong
diing cach va bao tri khong day di c6 thé 1am héng hé théng HEMOTHERM va gay tén thwong
cho bénh nhan.

Khong sir dung HEMOTHERM nira néu vé ngoai hoic ban phdm bi v céc bd phan bén trong bi ho
ra. Tiép xdc véi cac bd phan bén trong co thé giy dién giat va thwong tich do nhiét cho bénh
nhan hodc ngudi van hanh. Ngoai ra, bénh nhan hodc ngudi van hanh c6 thé va vao cac canh
SAC.

Trudc khi thuc hién quy trinh thdo may, hay chac chan rang cong tac nguon & vi tri OFF/”0” va day
ngudn da rat khoi 6 cam. Néu khong c6 thé xay ra cac méi nguy hiém vé dién.

Gitr luéi tan nhiét va dan ngung cia HEMOTHERM sach khong mac cdc manh vun hoac tac nghén.
Khi mat dugc dua vao thong qua ludi tan nhiét va khi nong duoc thai ra tir ddy cua may. Ca 16 nap va
15 xa khi déu phai gitr sach khi may hoat dong. TAc nghén lwéi tan nhiét va dan ngung c6 thé khién
may qué néng khién may khong thé cung cap liéu phap day di va nhiét dd bé mit néng qua mirc
cho phép c6 thé gay tén thwong cho bénh nhan hodic ngwoi van hanh. Hay dé cho may, cu thé 1a
lwéi tan nhiét cach xa rem cira hodc cac vat can khac.

Khéng sir dung phich ciam caa b chuyén doi 1am nhanh phu di qua 16 ndi dat caa phich cam.

Chi duing cac 6 cam 20 Amp ciaa bénh vién, néu khong cé thé xay ra dién giat. (chi 4p dung tai
Hoa Ky)

May HEMOTHERM c6 céac bo phan UL/IEC 60601-1 Cap 1, loai BF va luu y rang cac b phan céach
dién bén trong va bén ngoai phai duy tri cach dién trudc, trong va sau khi bao tri hoac stra chira. Viéc
bao tri hoic sira chira khong ding cich c6 thé gy thwong tich cho bénh nhan va lam héng may
HEMOTHERM.
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iy CANH BAO VN

Pé tranh nguy co dién giat, thiét bi ndy phai ndi voi b nguon duoc ndi dat bao vé.

Kiém tra tat ca cac chan xem c6 hu hong co hoc trudc khi sir dung. Khong sir dung gan cac vat sac.
Vit sic choc thiing chin c6 thé 1am ting nguy co nhiém tring hogc dién giat.

Sy nong Ién cua thudc tri liéu ap da (miéng déan 18n da) c6 thé 1am ting mirc dd phan tan thudc va
c6 thé gay ton thwong cho bénh nhan.

Néu can mot phuong tién dé gitr bénh nhan o trén hodc dudi chian nhiét CSZ hoic Ong nd, khong
dugc dé phuong tién d6 chian duong dan dung dich cua thiét bi HEMOTHERM. Néu khong c6 thé
din dén ligu trinh diéu tri khong day du.
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A tHAN TRONG AN

Chu y: Luat phap lién bang ra quy dinh han ché chi ban thiét bi nay theo don dat hang cta bac si.

Chi sir dung nudc cat dé luu thong trong hé thdng. Khéng sir dung nude khir khoang. Khong ding chat
codn. Chét con cd thé 1am hong bo trao ddi nhiét, chin va/hoic thiét bi.

Khoéng van hanh may khi khong c¢6 nude dé trdnh lam hong cac b phan bén trong.

Khong d6 nude qua day. Viéc d6 nudc qua day co thé dan dén tran khi xa nudc trong chin vao hé
thong khi tat hé théng.

Can than khong tac dung luc nao 1én cap dién noi voi bang mach.

Lubn xa nudc tr HEMOTHERM ra cong nudc thai hop vé sinh vi cac chat gay 6 nhiém sinh hoc co
thé cd trong ngudn cap nudc.

Thao tac voi bang dién tir, phich cim, va cap doi hoi phai xtr ly khéo 1éo. Phai tuan theo quy trinh
phong tinh dién thich hop trong sudt qué trinh thay thé bét ky bang dién tir nao.

Dé xir ly va sir dung hoa chat an toan, hay tuan theo theo huéng dan ctia nha san xuat.
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TRQ GIUP KY THUAT
Hoa Ky va Canada bién thoai 1-513-772-8810
Cincinnati Sub-Zero Products, Inc. S6 dién thoai mién phi 1-800-989-7373
12011 Mosteller Road Fax 1-513-772-9119

Cincinnati, OH 45241

PAI DIEN UY QUYEN TAI CHAU AU:
[ECIREP
CEpartner4U, BV
Esdoornlaan 13
3951 DB Maarn
The Netherlands
www. CEpartner4U.eu

TRUOC KHI QUY KHACH GQI PIEN YEU CAU BAO TRIi...

Pé gilp ching t6i phuc vu quy khéch tét hon, vui 10ng chuan bi sain mad may HEMOTHERM
khi ban goi cho cho chiing toi dé phan &nh vé bd phan hoac yéu cau. Sé sé-ri nam mat bén caa
may cung véi ma bo phan.

SUA CHUA VA CAC BQ PHAN TRONG PHAM VI BAO HANH

Tat ca cac bo phan caa thiét bi Hemotherm déu duoc bao hanh mot nam. Dé tra lai cac bod
phan hoac thiét bi 16i, trudc tién hdy lay ma Cép phép Poi tra San pham RMA tir phong Dich
vu Ky thuat Y té caa ching t6i. Néu can ching toi s& guri cho quy khéch hop carton van
chuyén thiét bi. Lwu y: Sé& tinh phi dich vu cho mét hgp carton van chuyén thiét bi ddi
tra.

TIEP NHAN KIEM TRA

Sau khi mo hé théng HEMOTHERM, hay kiém tra hé thong xem cd nhiing hong hoc tiém an
hay khdng. Giir lai tat ca cac vat lidu dong goi va mé ta can than hodc chup anh vé tinh trang
hong hoc. Thong bao cho bén van chuyén ngay lap tic va yéu cau kiém tra (bang vin ban).
Néu khong thyc hién trong vong 15 ngay thi c6 thé s& mat quyén khiéu nai doi boi thuong.
Khéng tra lai thiét bi cho Cincinnati Sub-Zero. Hay goi cho cho Phong Dich vy K§ thuat Y té
cua ching t6i dé duoc hudng dan thém. Xem phan Tro gilp ki thuat dé biét sb dién thoai.

THONG TIN AN TOAN QUAN TRONG
Tham khao sach huéng dan nay dé biét thém thong tin an toan. Hay doc va hiéu tat ca cac
thong tin phong ngua trude khi st dung, str dung liéu trinh, hoac bao tri may HEMOTHERM.
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VAN CHUYEN CAC BQ PHAN

Cac bo phan can tra lai nha may phai duoc dong goi can than, dic biét 1a cac bo mach. Cac bo
mach nay cin duoc dém trong vat liéu dong goi an toan tinh dién dé tranh hu hong do xa
Phong tinh dién (ESD).

LUUY: NGUO1 VAN CHUYEN PHAI CHJIU TRACH
NHIEM VE HONG HOC DO VAN CHUYEN.
BAO PAM NEU CAN.

LUUY: NEU KHONG VAN CHUYEN BO MACH TRONG
DPIEU KIEN PONG GOI AN TOAN TINH,
BAO HANH SE TRO'NEN VO HIEU

Néu van chuyén toan b thiét bi, dé tranh dong bang hoac hu hai hai cho bao bi, toan bé hé
thdng phai dwoc xa hét nwéc nwée truwéc khi van chuyén. Xem Muc 3.4 BAO TRI CAC
BINH CHUA NUGC cho cac quy trinh thich hop.

Théng tin dit hang trén toan thé gioi

Hoa Ky va Canada bién thoai 1-513-772-8810
S6 dién thoai mién phi (HK) 1-800-989-7373
Fax 1-513-772-9119

Healthlink Europe
Centaurusweg 123
5015 TC Tilburg
Ha Lan
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PHAN 1. GIOI THIEU

Nham dam bao an toan téi da cho bénh nhan trong qua trinh str dung hé théng trao ddi nhiét
HEMOTHERM Model 400CE, can phai c6 kién thic va hiéu biét sau sic vé hé théng ciing
nhu tng dung va van hanh chinh xac. Mdi nguoi c6 trach nhiém sir dung hoidc huéng dan sir
dung hé théng, nhu béac s¥, y ta truyén dich, ki thuat vién va ngudi van hanh phai doc va hiéu
huéng dan van hanh nay cung cac bién phap phong ngira va canh bao truéc khi sir dung.
Ching tdi khuyén cao quy khach nén xem lai sach huéng dan van hanh nay it nhat nira nim
mot 1an véi tu cach ngudi méi st dung dé van hanh va tng dung an toan. Dé c6 kién thuc va
hiéu biét dung dan, dich vu tai chd duoc cung cip theo yéu cau.

Tat ca cac nhan vién lién quan dén van hanh may, nhimg nguoi tiép xuc véi thiét bi nay, phai
doc va hiéu Tai liéu hwéng din sir dung nay truéc khi bao tri hodc van hanh thiét bj.

1.1 CAC BIEN PHAP AN TOAN CHUNG

HEMOTHERM c6 chiic ning ty chan doan ndi b cd thé ngan thiét bi hoat dong khong ding
cach. Canh bao nghiém trong nhat 1a canh bao Ngung sir dung thiét bi (RFS). Cac canh béo
RFS s& yéu cau phai sira chira thiét bi ngay lap tic. Chung duoc hién thi bang ky hiéu "EE"
trén man hinh hién thi nhiét 6 bén phia Néng va mot sé trén man hinh hién thi nhiét do bén
phia Lanh.Nhiét d6 qua cao trong binh nhiét cling 1a mot loai canh bdo RFS va sé dugc chi
bao bang dén LED dé thich hop. Céc canh bao RFS s& dugc thdng béo bing am bao khéng
thé cai dat thanh im ling.

Ro le diéu chinh giéi han nhiét d6 cao va thap duoc thiét 1ap sin tai nha may va dap tng yéu
cau trong thoi gian sir dung may HEMOTHERM. Ngoai trir sira chira cac bo phan 1am lanh,
viéc stra chita va bao dudng may HEMOTHERM khong doi hoi phai c6 cac dung cu dac biét.
Tuy nhién, khong nén cé gang thuc hién bat ky quy trinh sira chira hodc bao tri néu trong
hudng dan nay trir khi ¢ ki ning va kién thirc phu hop.

Néu phat hién ro ri nudc vao trong hoic xung quanh may HEMOTHERM truéc hodc trong
qué trinh hoat dong thao luan & day, phai lap tac rGt phich cim caa may khoi nguon dién va
stra chira sy ¢ trude khi tiép tuc.

Trudc khi thuc hién bat ky quy trinh thao may nao, nhan cong tic nguon ngudn sang vi tri
OFF / "O" va r(t day ngudn ra khoi 6 cam.

Can than néu thiét bi nay duoc sir dung cho bénh nhan nhay cam dién tir (dau do, 6ng thdng
hodc dién cuc ndi truc tiép véi tim). Ludn kiém tra ro ri trude khi s dung thiét bi. Cac canh
bao bo sung dugc trinh bay & cac diém thich hop trong hudng dan van hanh nay.

Xem c&c Canh bao va Chi y truéc phan huéng dan van hanh nay
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1.2 MUC PiCH SU DUNG

May trao d6i nhiét HEMOTHERM® Model 400CE duoc sir dung dé ha, duy tri hoic ting
nhiét d6 nudc chay qua May oxy héa mau / Mdy trao ddi nhiét dung dé 1am mat hoac 1am 4m
méu trong sudt qua trinh phau thuat tim phéi nhan tao kéo dai tir sau tiéng tro [&n. May trao
d6i nhist HEMOTHERM® ciing c6 thé sir dung v6i chan nhiét dat dudi bénh nhan dé gitr 4m
trong qua trinh truyén dan nhiét

HEMOTHERM c6 kha ning cung cap nudce diéu nhiét cho (cac) bo trao d6i nhiét d6 mau va
mot (1) chin trong toan bd pham vi kiém soét tir 3°C - 42°C.

C6 rat nhiéu bién t6 anh anh huong dén viéc sudi am hodc lam mat trong mach tuan hoan
ngoai than cua bénh nhan. Mot trong sé d6 bao gém trong lwong ctia bénh nhan, luu luong
mau, luu lugng khi va may oxy hoa / bo trao d6i nhiet. HEMOTHERM duoc thiét ké dé cung
cap téc do luu lugng nude cao & &p suat thap dé dam bao hoat dong an toan va hiéu qua cao
véi may 6 xy hoa mau/ may trao doi nhiét trong mau.

HEMOTHERM c6 thé gilp duy tri nhiét d6 co thé binh thuong (binh than nhiét) dic biét
trong suét qué trinh phau thuat kéo dai hoic noi nhiét d6 méi truong xung quanh (phong)
dugc cai dat thap. Moi truong nhiét do thap duoc tao ra khi st dung mot b chan nhiét bén
dudi bénh nhan.

1.3 MO TA, CAC PAC PIEM BEN NGOAI VA CAC BQO PHAN CUA
SAN PHAM

May trao d6i nhiet HEMOTHERM Model 400CE bao gém mét khéi may chinh c6 hé théng

lam mat bang nuéc va hé théng 1am 4m bang nuéc. Hé théng nay ding chung mot bom thong

thudng, bo loc va dng dan phan phdi. Mdi hé théng 1am mat/ suéi 4m bang nude déu cb binh

chira, bo 1am mat / Bo suai, cdng tic chuyén doi cip nudc, cam bién nhiét d6 va hé théng dng

nuac lién quan.
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Hinh tham chiéu 1-1, Quan sat cac bd phan phia trwéc may

TAY CAM — Tay cam cho phép nguoi van hanh gitr may khi di chuyén.

KHOP LIEN HOP — gitip ndp may hoat dong tron tru ma bén.

NAP BINH — Pay khu vuc binh chira

TAY CAM TREN NAP — Cho phép ngudi st dung dé dang giit nap khi mo.

ONG NOI NHANH 1/2 INCH — Ong ndi nay dung dé néi duong dng duoc ndi véi bo

trao d6i nhiét ciia nguoi dung.

6. ONG NOI NHANH 1/8 INCH — Ong ndi nay dung dé nbi dudng ong duoc ndi véi
chan tuy chon ctia nguoi dung.

7. ONG DAN KET NOI NHANH 1/2 INCH — Ong dan nay dung dé nbi duong 6ng
duoc ndi nguoc tré lai tir bo trao dbi nhiét cia nguoi dung.

8. ONG DAN KET NOI NHANH 1/8 INCH — Ong dan nay ding dé nbi duong 6ng
duoc ndi nguoc tré lai tir chan tiry chon cta nguoi ding.

9. DAY NGUON CHINH - dung dé du ndi cac 6 cim ngudn chinh

ok wbdE
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10.

11.

12.
13.
14.
15.

16.

17.

MODEL 400CE

ONG XA KET NOI NHANH 1/4 INCH — Ong xa bén trai 1a 6ng xa cua binh nuéc
lanh. Ong xa bén phai 1a ng xa cua binh nuéc nong.

CONG TAC NGUON CHINH — biéu khién dién ning cho toan bo thiét bi va diéu
khién tir xa (néu duoc két ndi). Bao gdm cau dao mach tich hop dé bao vé qua tai dong
dién thiét bi.

VIT LUGI TAN NHIET — Cho phép dé dang tiép cin dé vé sinh phan truéc cua dan
ngung.

LUGI TAN NHIET — Cung cap ludng khi va bao vé dan ngung.

BAN PHIM — Giao dién diéu khién chinh cho toan bo cac thao tac cua thiét bi.

BANG DPIEU KHEN (dudi ban phim) — Bo phan dién tir c6 bo diéu khién vi xu 1y kép
chinh xéc va hé thong bao dam nhiét d6 nudc du phong.

CONG PIEU KHIEN TU XA — dung dé két ndi véi cap ting cuong dan dén Diéu
khién tir xa, Model 414CE. Mot hoat hai day cap loai 25 fooot cd thé sir dung vai tim
vuon cap toi da 50 feet.

NOI PAT PANG THE - Puoc trang bi dé cho phép két ndi vai hé thong ndi dat dang
thé dung chung cho khu vuc bénh nhan .
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10.

11.

12.

MODEL 400CE

Téng guan vé Ban phim trong hinh tham khao 1-2, 1-3, 1-4, 1-5

CUA SO HIEN THI NHIET DO - Bén trai cho biét nhiét dé Binh chtra nudc néng. Phia
bén phai cho biét nhiét d6 Binh chira nuée lanh. Man hinh nay ciing dwoc st dung dé hién
thi nhiét do diém dat khi diéu khién & ché do cai dat nhiét do

DEN BAO TRANG THAI BINH NUOC NONG — Pén bio ndy snags cho biét rang bo
diéu khién da gui tin hiéu dé bat binh nuéc néng. Dén bao nay s& khéng cho biét tinh
trang 16i hoic khong hoat dong cua binh nudc néng do chay bd phan cua binh hoic dut
day.

NUT KIEM TRA CHI BAO - Nhan n(t nay sé& bat tat ca cac chi bao ban phim va kiém tra
am bao.

NUT BAO BPONG IM LANG — Nhan n(t nay sé& tam thoi tat tin hiéu bao dong néu khong
phai 1a vin d& Nging sir dung thiét bi (RFS).

DEN GIOI HAN NHIET BQ THAP - Khi dén nay sang, nhiét do binh nuéc lanh thap hon
muc cho phép theo gidi han an toan.

DEN BAO MUC LAM MAT THAP - Khi dén nay sang, can phai thém nudc vao binh
nudc lanh.

PEN/ NUT CHE PQ LAM MAT - Khi nhan ndt nay cing véi nut bom sé& khai dong diéu
chinh binh nuéc lanh dé dat dwoc nhiét d6 diém dit theo chi bao. Pén nay sé sang khi may
& ché do mat.

NUT GIAM NHIET PO LAM MAT - Khi nhin n(t nay s& lam giam diém dat nhiét do
chi béo trén man hinh hién thi nhiét do 1am mat.

NUT PAT NHIET PO LAM MAT- Khi nhan ndt nay, nhiét dé diém dat mong muén cua
binh nudce lanh s& dugc bao trén man hinh hién thi nhiét do lam mat.

NUT TANG NHIET DO LAM MAT - Nhan n(t nay s& lam tang diém dat nhiét do chi thi
trén man hinh hién thi nhiét d6 lam mat.

CHI DAN LAM MAT — La tir viét tat ctia chi dan vé cach diéu chinh va dat nhiét d¢ binh
nudéc lanh. Dé hiéu rd hoat dong cua thiét bi, hdy tham khao cac phan thich hop trong sach
huéng dan nay.

NUT BOM — Nhan n(t nay sé bat may bom luu théng nuéc vao va ra khoi may. Phai
nhan ndt nay sau khi nhan nat 1am mat néu quy khach muén lam mat nudc trong Binh
chira nude lanh hodc dap ung diéu kién tién quyét cua may. Khdng can phai khai dong
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bom dé cho phép bo suoi khai dong. Bén s& sang khi bo diéu khién bao hiéu bom hoat
dong.

13. CHI DAN LAM AM - La tir viét tat caa chi dan vé cach diéu chinh va dat nhiét d6 binh
nudc ndng. Bé hiéu rd hoat dong cua thiét bi, hdy tham khao cac phan thich hop trong
sach huéng dan nay.

14. NUT GIAM NHIET PO SUOI — Nhén nat nay s& lam giam diém dit nhiét d6 chi bao trén
man hinh nhiét do suoi.

15. NUT PAT NHIET DO SUOI — Khi nhin nat nay, diém dat nhiét d6 mong mudn cua binh
nudc nong s& duoc chi béo trén man hinh hién thi nhiét do suai.

16. NUT TANG NHIET PO SUOI — Nhan nit nay sé lam tang diém dat nhiét do chi bao trén
man hinh hién thi nhiét do sudi.

17. NUT/PEN BAO CHE PO SUOI — Khi nhan nat nay, may s& hoat dong ¢ ché do suai.
NGt nay s& khoi dong ché do diéu nhiét binh nudc nong dé dat duoc nhiét o diém dat
theo murc chi béo. Khac véi nat ché do 1am mét, nit nay cho phép bo suoi khoi dong doc
lap voi hoat dong bom. Pén s& sang khi may hoat dong & ché do suoi.

18. PEN BAO MAT DIEN — Bén nay s& nhap nhay ludn phién dé bao rang thiét bi da bi rit
phich cam hoic mat dién va céng tic nguon van & vi tri bat trong qua trinh van hanh may.

19. PEN BAO MUC NUGC NONG THAP — Khi dén nay sang, can phai thém nuéc vao binh
nudc néng.

20. PEN GIOI HAN NHIET PO NUOC NONG CAO — Khi dén nay sang, nhiét d6 nudc
nong cao hon muc cho phép theo gidi han an toan.

1.4  CHUC NANG CUA MAY TRAO POI NHIET HEMOTHERM MODEL 400CE

May trao d6i nhist HEMOTHERM Model 400CE dugc sir dung dé ha / tang nhiét do méau va/
hoac duy tri nhiét &6 méu theo yéu cau, thdng qua truyén dan nhiét bang nudc diéu hoa.
Truyén nhiét ddn duoc thuc hién thong qua may oxy hda mdy/ may trao ddi nhiét, két hop
cung chan dit dudi bénh nhan ding trong giai doan suéi 4m, néu muébn. Hé thong hoan chinh
thudng bao gom mot May trao ddi nhist HEMOTHERM va chin co thé tai sa dung hoic
ding mét lan trén Ban O. R. kich thude ngudi truong thanh, tré em hoic tré so sinh. Céc loai
chin c6 sin la: chan PLASTIPAD® hoic GELLI-ROLL® (polyurethane) c6 thé tai sir dung va
chin MAXI-THERM® va chin MAXI-THERM® LITE ding mot 1an,

Ngoai ra con c¢6 mot diéu khién tir xa ty chon, Model 414CE cho phép diéu khién may 25
hoac 50 feet.
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1.5 HE THONG LAM MAT

Hé thdng 1am mat may HEMOTHERM 400CE gom:
Hé thdng 1am lanh co hoc

Binh binh nudc lanh

Bom tudn hoan nugc

Hé thong dién va diéu khién

Hé théng bao dam nhiét do thip

Hé théng ngét an toan khi muc nudce thap
Ong mdi chat lanh dién khdng dan nhiét

=

No obkon

Véi kha niang ha nhiét do nudc, nhiét d6 méau sé giam. Didu quan trong can nhé 1a khong co
méi lién hé tryc tiép gitta mac giam nhiét do nay va toc do thay doi nhiét d6 mau. May bom
tuan hoan va mach luu thong nude dugc thiét ké cho tée do luu lugng nude cao nham tdi da
héa hiéu qua truyén nhiét tir mau sang nudc.

Bo diéu khién nhiét d6 cua hé thdng 1am mat cho phép ngudi van hanh thiét bi thiét 1ap pham

vi nhiét d6 tir + 3°C dén + 32°C. Thiét bi gisi han thap doc 1ap trén bang diéu khién gidp bao

vé thiét bi gii han nhiét d6 thap va duoc thiét 1ap sin & nhiét do 2°C.

Pay 1a mot hé théng an toan du phong trong d6 ¢6 hai thiét bi dam bao an tan thiét bi gioi han
thip doc lap dugc thiét 1ap sin ¢ 2°C.

A\ cinn BAO A

MAY HEMOTHERM c6 cé4c bd phan UL/IEC 60601-1 Cap 1, loai BF bén trong va céac bo
phan cach dién bén ngoai dugc duy tri cach dién trudce, trong va sau khi bao dudong hoac
sira chira. Viéc bao dudng va sira chita khong dung cach cé thé gay thuwong tich cho bénh
nhan va lam héng may MAY HEMOTHERM.

1.6 HE THONG SUOI
Hé thong suéi CSZ HEMOTHERM gom:

Bo suai I6i kép
Binh chira nudc ndng

Bom tuan hoan nuéc

Hé thdng dién va diéu khién

Thiét bi dam bao an toan & nhiét d6 cao
Thiét bi ngét an toan khi muc nudc thap

ok wdpE

Bo suai 16i kép 115V / 1500 watt c6 18i cong suat cao 1250 watt va cdng suat thap 250 watt.

B6 sudi 16i kép 230 V / 7500 watt ¢6 I8i cong suat cao 1500 watt va cdng suét thip 250 watt.

Khi & ché ¢6 mat, bo suoi cong suat thap s& lam 4m nudc trudc t6i diém dat nhiét d6 yéu cau

cho binh chta d6. Trong ché do sudi, nude dugc 1am nong bang ca 18i cong suat cao va thap.
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Diéu quan trong can nhd 1a khong cd méi lién hé truc tiép gitra nhiét o trong cac binh chia
va tdc do thay ddi nhiét do caa mau.

Canh b&o vuot qué gidi han nhiét d6 (OTL) s€ tu dong theo ddi nhiét d6 binh chua phia lam
am thyc té va so véi diém dat phia 1am 4m. Néu nhiét d6 hién thi thuc té tang trén muc diém
dat 1°C tro 1én trong thoi gian qua hai (2) phat, dén LED gidi han nhiét do cao ¢ mat trudc sé
nhap nhay va &m bao s& kéu tiéng bip ngan. Khi nhiét do & trong pham vi 1°C, &m bao s& tit.

Néu bo diéu khién khong hoat dong ¢ diém dit 42°C, thi dén bao GIOI HAN NHIET PO
CAO trén ban phim sé& sang va am béo s& kéu & 44°C. Thiét bi dam bao an toan nhiét do so
cap duoc thiét ké dé tu dong tat cac bo sudi ¢ 44°C. Hé thdng sudi s& khoi phuc tré lai sau khi
nhiét d6 giam xudng khoang 1°C duéi muac diém dat nhiét do.

Pay 1a mot hé théng du phong trong d6 thiét bi dam bao an toan ¢ nhiét do cao thir cap duogc
thiét 1ap sin ¢ 46°C. Néu thiét bi dam bao an toan ¢ nhiét do cao so cap khong hoat dong &
nhiét 46 44°C, dén bao GIOI HAN NHIET PO CAO trén ban phim sé& sang va &m bao sé& kéu
& nhiét d6 46°C va cac bo suai s& tu dong tat. Néu didu nay xay ra, hé thong s& duoc kiém tra
boi bo phan bao dudng va ki thuat cia bénh vién. Pay 1a canh bao Ngirng van hanh thiét bi
(RFS).

1.7  HE THONG TUAN HOAN NUOC
Hé thong tuan hoan nuéc HEMOTHERM 400CE gom:

1. Hai binh chtra nude

Binh chira nudc lanh - (8qt - 7.6 lit)

Binh chira nuéc ndng - (6qt — 5.7 lit)

Mot bom tuan hoan

Bén ban dién tir diéu khién luu lugng nude
Mot bo loc nude

Sau éng ndi nhanh

Ong nudc lién théng

o ks wnN

Viéc lra chon ché &6 am hodc mét quyét dinh mach luu théng nuée nao duoc sir dung.

CHE PO AM: Bom nuéc tir binh chtra nuéc 4m va luu thong qua bd loc nude dén dng
ndi nhanh néi véi thiét bi sir dung (may oxy héa mau/ may trao doi nhiét va / hoic
chan). Nudc hdi lIuu lai chay nguoc lai vao cing mét binh chira nugc 4m. Hé théng
tuan hoan chi hoat dong véi nuée cat.

CHE PO MAT: Bom hut nudc tir binh chira nude mat va luu théng qua bd loc nudc
dén cac 6ng ndi nhanh chong néi vai (cac) thiét bi bén ngoai. Nudc hdi luu chay
nguoc lai vao cung moét binh chira nudc mat.
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A chuv A

Hé thng tuan hoan chi hoat dong voi nude cat. Khdng st dung nudc khir khoang. Khéng
str dung chét con. Chét con co thé 1am hong bo trao doi nhiét, chin, va/hoic may.

Cong suat dong chay nhu sau:

Théng qua céc phu kién ndi nhanh 1/2 ": khoang 3,5 GPM v&i vong dng ngan va dong
hé do luu lwong dugc gan vao dng ndi.
(13 it/ phat). *

* Toc do dong chay thuc té s& thay doi tly thude vao thuong hiéu va sé model cia bo trao doi
nhiét duoc sir dung ciing nhu chiéu dai va loai dng dan dén va tir bo trao doi nhiét.

1.8

VAN HANH CHUNG

Tap hop tat ca cac Vat tu va Thiét bi:

A. Bo lam mat/susi HEMOTHERM: Bao gém céc 6ng ndi véi b trao ddi nhiét mach
ngoai than dam bao ring tat ca cac mdi ndi déu chat ch& va an toan.

B. B0 trao doi nhiét ngoai than: Bam bao rang khdng c6 ro ri.

C. Chan nhiét: Bam bao rang khdng c6 ro ri.

Pit may HEMOTHERM ¢ vi tri O.R. cang gan thiét bi trao d6i nhiét cang tét va dam
bao cac mdi ndi chit ch& va an toan ddi véi ca mdy HEMOTHERM va bo trao doi
nhiét ngoai than.

Doc cic huéng dan van hanh trén ban phim va trong huéng dan s dung nay. Lam
quen V&i tén va vi tri cia tit ca cac tinh ning va céc thao tac diéu khién duoc trinh bay
trong huéng dan van hanh nay.

Kiém tra mirc nu6c cat trong ca hai binh chira dé dam bao chung dugc do day dén
muc nude ¢6 thé nhin thiy & day dng loc. (Binh chira nuéc nong chira 6 qt (5,7 lit) va
binh chua nuéc lanh chira 8 gts (7.6 |it). Can phai thém nudc sau mdi lan thay nudc

con lai trong bo trao doi nhiét va chan nhiét ding mot lan.

DPam bao cdng tic ngudn & vj tri "OFF".
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6. Kiém tra day ngudén dam bao dau nganh cong hoic bi mat. Cam phich vao khe tiép
hop dung cach, an toan. Do an toan ndi dat chi c6 thé dat duoc khi dau ndi véi mot 6
cim tuong duong & cip bénh vién.

Khoéng ré qua nganh thir ba hodc nganh néi dat. Mdi nguy hiém vé dién c6 thé xay ra néu ré
qua, loai bo hoac khong st dung.

7. Trai phang chan nhiét trén ban O.R. véi ng roi khoi ban cang gan véi noi dit may
HEMOTHERM.
8. Cac chi sé do kiém: Kich hoat va ngirng kich hoat tit ca cac bo phan hién thi va tat ca

cac dén LED. Nhén cong tic ngudn sang vi tri "ON".

LUU Y: May HEMOTHERM s& trai qua quy trinh ty hiéu chuan ngan voi ca hai man hinh
tréng va sau d6 di vao ché do nap khoang bén muoi 1am gidy. C4c man hinh sé& hién
thi FI & phia lam 4m va LL ¢ phia lam mét tic la FILL. Piéu nay gilp may tu dong
hiéu chinh va bom mdi.

A. Nhin "HEAT" (LAM AM) hoic "COOL" (LAM MAT) dé chon ché d6 van hanh
mong mudn. (Nhiét ¢ nhip nhay 1a diém dat, gia trj khdng nhap nhay la nhiét do
binh chtra thyc t&). Nhiét do dat truéc 12 3°C - 1am mét; 42°C - [am am.

B. Lwa chon man hinh Cool-cool s& nhap nhay khi nhiét d6 dugi 10°C cho dén khi
cdng tic bom duoc kich hoat. Sau d6, man hinh s& hién thi nhiét d6 nuéc thuc té
va may nén sé khai dong.

C. Néu quy khéch mudn thay doi cai dat, hdy nhan nut "Pat nhiét d6". Man hinh hién
thi s& nhip nhay téi diém dat nhiét do truée d6 hodc 3°C néu may da duoc bat.

LUU Y: Ban c¢6 nim gidy dé nhan mot trong cac miii tén hoac thong sb nhiét do s& tro lai
nhiét do binh chira thuc té. Nhin ¢ mii tén "Ién" hoac "xudng" dé ting hoic giam

nhiét d6 diém dat téi gia tri cai dat mong muén.

D. Nhén cdng tic "Cool". Khi d3 sin sang luu thong nudc, nhan nat bom.

Avvuy A

Khéng thé cai dat nhiét do dudi 10°C ma khéng kich hoat cong tic "Pump" (bom). Néu
ngudi van hanh ¢ ging lam nhu vay, nhiét do diém dat s& nhap nhay cho dén khi nit
"Pump" duogc kich hoat. Sau d6, man hinh s& hién thi nhiét do thuc té va may nén sé& kich
hoat.

E. HEMOTHERM s& tu dong 1am 4m so bd Binh chtra nuée nong trong khi lam maét
dén nhiét d6 nudc mong mudn. Bé didu chinh diém dit 1am 4m so bo, nhan nit

Trang 24/46



HUONG DAN SU DUNG MAY TRAO POI NHIET HEMOTHERM

MODEL 400CE

“Temp Set” (Pat nhiét d5). Man hinh hién thi s& nhap nhay nhiét d6 diém dat
truéc d6 hodc 42°C néu may da duoc bat.

LUUY: Ban c6 nim gidy dé nhin mot trong cac mili tén hoac théng sé nhiét sé& tro lai mic

nhiét ¢6 binh chira thuc té.

Nhan miii tén "lén" hoic "Xuéng" dé tang hodc giam nhiét 4o diém dat t6i vi tri
mong mudn.

LUUY: Khi may nén khai dong, nhiét do sé tang 1én cho dén khi nhiét do Binh chta nuée

nong trong pham vi 1°C diém dit. Néu chu ky may nén phuc héi, chi c6 bo phan
lam 4m cdng suat thap hoat dong.

F. May sé khdng Iam lanh duéi 10 ° C trir khi bom dugc Kich hoat.

G. Chon cong tac "HEAT" (LAM AM). Nhan nat "Temp Set" (Pat nhiét d¢). Man
hinh hién thi s& nhap nhay nhiét d6 diém dit trudc d6 hodc 42°C néu may vira moi
bat.

LUUY: Ban c6 niam gidy dé nhin mot trong cac miii tén hodc thong sé nhiét do sé tro lai

10.

11.

12.

muc nhiét do binh chira thyc té. Nhan mii tén "én" hodc "xudng" dé ting hoic
giam muc nhiét d6 cai dat mong muén. Nhan nat 1am am.

H. Khi da sin sang luu théng nudce, nhan ndt "Pump” (bom).

Sau khi nudc mét da dugc diéu hoa so bo, tiép tuc ndi may trao d6i nhiét vai dng ndi
1/2".

LUU Y: Ban c6 thé mudn tit may bom hodc van ngit béo luu luong néu ban chon
khong luan chuyén nuéc mét qua bo trao doi nhiét tai thoi diém nay.

Xem lai hudng dan cua béac si dé xac dinh diém dat nhiét ¢ 1am mat va/hoic 1am am
mong mubn.

Ldc nay, ban c6 thé lra chon duy tri than nhiét binh thuong hozc ban ¢ thé chon lam
mat mau.

Duy tri than nhiét binh thuong bang céch thiét 1ap nhiét d6 mong mudn, nhan cong tic
ché d6 1am 4m, va dam bao may bom da bat. Nhiét d6 "HEAT" (LAM AM) hién thi la
nhiét d nudc luu thong qua bd trao ddi nhiét va chan nhiét (néu ban chon sir dung
chan).

LUU Y: Bo diéu khién bo vi xir Iy kép chinh xé&c s& cung cap luong dién ning phu
hop dé bo suai dé duy tri nhiét do.
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13.  Lam mét méau bing cach dat nhiét d6 nuéc mong mudn. Str dung ché do lam mét
"temp set" (dit nhiét do), ban c6 thé chon 3°C dé dat hiéu suét tét hon. Nhiét do
"COOL" (LAM MAT) hién thi la nhiét d6 chét long luu théng qua bo trao d6i nhiét.

LUU Y: May nén s& bat va tit dé duy tri nhiét do diém dat.

14.  Duy tri mic ha nhiét cudi cung bang cach dit lai nhiét d6 diém dat 1am mat xudng
10°C va tit may bom khi dat d&én nhiét do ha nhiét mong muédn. Néu nhiét do ting 1én,
kich hoat lai bom cho phép nudc méat chay qua bo trao dbi nhiét va lam giam nhiét do
xuéng.

15.  Dat nhiét d6 nude ndng cua ban 1én nhiét ¢o 1am am lai ban dau.

16.  Thiét bi s& am lai bang cach kich hoat cong tic "HEAT" (LAM AM). Hemotherm s&
nhan duoc cong suat nhiét cuc dai dé tang nhiét d6 nuwéc néng 1én dén nhiét do diém
dit. Tai thoi diém nay, néu mudn, hay két ndi chan nhiét 6ng ndi nhanh 1/8" cia may
HEMOTHERM dé t6i da hoa hiéu suat 1am am lai.

Avvuv A

Néu ban dit vuot quéa nhiét d6 nudc nong mong muon, ban cé thé nhan cong tac "COOL"
(MAT) trong 5 dén 10 gidy dé nudc trong cac dudng nudc va bo trao d6i nhiét chay vao ngan
chira nugc "MAT". Chuyén sang ché do "HEAT" (LAM AM) s& cho phép nuéc lanh trong
cac dudng nudc va bo trao doi nhiét hoa vao nudc NONG, lan luot 1am giam nhiét do caa
nudc xudng mot vai do (1°- 4°C) tly theo chénh léch nhiét do gitra hai binh chira. Ciing c6
thé thyc hién tuong ty néu nhiét d6 nuéc lanh virot qua mac mong mudn.

e Dé nging hoat dong, chi can tit cong tic ngudn va ngat két ndi tat ca cac duong day
dan dén bo trao ddi nhiét va / hoic chian khoi may HEMOTHERM.

1.9 TUY CHON PIEU KHIEN TU XA

MAvvuy A

Model 400CE s& chi hoat dong véi diéu khién tir xa va cap model 414CE, va khong tuong
tich véi may HEMOTHERM Model 400MR.

Tat ca cac may HEMOTHERM déu dugc trang bi mot cong diéu khién tir xa. Két nbi cong
diéu khién tir xa nam & bén phai cua thiét bi, gan cong tic ngat dién. Néu mua tiy chon diéu
khién tir xa, "phu kién Iap rap" s& bao gom cép ndi 25 foot, bo diéu khién tir xa va mot kep.

Pé cai dat tuy chon diéu khién tir xa, diu tién hdy tit céng tic ngudén cua may
HEMOTHERM. Lap bo diéu khién tir xa vao mat vi tri thuan tién sir dung kep tong thé. Dau

Trang 26/46




HUONG DAN SU DUNG MAY TRAO POI NHIET HEMOTHERM

MODEL 400CE

ndi cép giira hai thiét bi va cé dinh an toan tai chd bang céch siét chit cac dinh vit vao vo cap.
Diéu khién tir xa s& hoat dong gidng nhu ban phim trén may HEMOTHERM chinh.

1.10 THIET BI VA PHU KIEN CUA HE THONG HEMOTHERM

Ma loai thiét bi
400CE

414CE

420

UMC-1

Thiét bi HEMOTHERM

May trao doi nhiet HEMOTHERM

Diéu khién tir xa (bao gom UMC-1 va cép 25 ft)
Chi bao luu lugng kém bo van ngét

Kep tong thé

Chiin dung cho mot bénh nhan MAXI-THERM® (Vinyl)

276
274
273
286

Kich thude ban dung cho nguoi 16n /0. R. (24” x 60”)
Kich thuéc dung cho tré em (227 x 307)

Kich thuéc dung cho tré so sinh (12” x 18”)

Ong ni 9'

(C6 sin 6ng nbi dai hon theo yéu cau)

Chén ding cho mét bénh nhan MAXI-THERM® LITE

876
874
873
286

Kich thude ban dung cho nguoi lon (25” x 647)
Kich thudc dung cho tré em (25” x 33”)

Kich thuéc dung cho tré so sinh (137 x 18”)
Ong ni 9'

(C6 sin 6ng nbi dai hon theo yéu cau)

Chian c6 thé tai st dung PLASTIPAD® (Polyurethane)

196CPC
194CPC
193CPC
195N
196

194

193

186

PlastiPad cho nguoi lon CPC

PlastiPad cho tré¢ em, CPC

PlastiPad cho tré so sinh CPC

PlastiPad hep cho nguoi Ion

Kich thudce ban O. R./dung cho nguoi 16n (24” x 60”)
Kich thuéc dung cho tré em (227 x 307)

Kich thudc dung cho tré so sinh (127 x 18”)

Ong ndi rong chin 9' ¢6 khop ndi

(C6 sin 6ng ndi dai hon theo yéu cau)

GELLI-ROLL ® - Chin nhiét c6 thé tai sir dung

195P
194pP
193P
286

52103

day 73 x 21 x .625 inch

day 31 x 24 x .625 inch

day 20 x 13 x .625 inch

Ong ndi 9'

(C6 sin 6ng nbi dai hon theo yéu cau)

B6 cbng cu stra chira Gelli-Roll
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1.11 THONG SO KY THUAT THIET BI CUA HE THONG

HEMOTHERM

VAT LY

e Kich thudc:
22"Rx22"Sx32"C
(56cm R x 56cm S x 81cm C)

e Dién tich san st dung:
484 in2. (3.123 cm2.)

e Trong lugng: 198 Ibs. (89,8kg.)

e Thicbng ta: Thép 16 gauge

e DONg khi &m: day (tir trén xudng)

HE THONG HE THONG

Dung tich binh chua:
Binh chira nudc lanh - 8 gts. (7,6 lit)
Binh chira nuéc nong- 6 gts. (5,7 lit)

Dung dich trong binh: Chi ding nuéc cat
Lo nap binh chwa: nap dung dich dé dang

Tbc d6 dong chay:

e 13 it/ phat (3,5 GPM) théng qua cac phu
kién 6ng ndi nhanh ty bit kin

e 151it/ phat (4 GPM) véi dong chay thong
qua bd néi nhanh

Ap suit téi da:
12,5 PSI - Bo trao doi nhiét va Chan

DAu néi:

e 1 bo 6ng ndi nhanh 1/2 "cho thiét bi trao
doi nhiét

e 1 b 6ng ndi nhanh 1/8 "cho Chin

e 1bo 6ng ndi nhanh 1/4 "dé xa (trén may)

e 1 bo phu kién éng ndi nhanh 1/2"cho
duong éng

DIEN

Dbac tinh dién:
e 115VAC,50/60HZ, 16 Amp
e 230VAC, 50/60HZ, 9 Amp

Chét cam yéu cau

e Chdt cam nbi dat dong xoay chiéu loai
dung cho bénh vién 115VAC - 20 Amps,

e 230VAC - 15 Amps, ndi dat dong dién
xoay chiéu bang chét cim Chau Au

Dinh muc ciu dao:

Trong cbng tic nguon

e 115VAC, 20 Amp

e 230VAC, 15 Amp
Ngét ngudn cép dién chinh:
e CONg tic ngudn hai cuc

AN TOAN

Bo6 diéu nhiét gidi han nhiét d6 cao tha cap:
46°C £ 0.5°C

B6 diéu nhiét gisi han nhiét d6 cao so cap:
44°C £ 0.5°C

Bo diéu nhiét gisi han nhiét do thap:

2°C £ 0.5°C

PIEU KIEN MOI TRUONG
Nhiét d6 moi truong (van chuyén va bao
quan):
-40°C - 50°C (-40°F - 122°F)
Do am (van chuyén va bao quan):
5% - 95%
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HE THONG LAM MAT

May nén:% HP qué kho
Pham vi lam mat chét long: 32°C dén 3°C

HE THONG PIEU KHIEN

Nhiét d6 diéu khién nhiét d6 chat long: 3°C
dén 42°C
Do chinh xac kiém soat nhiét do:
e Céic diém dat 3°C-5°C va 40°C-42°C:
+0,5°C
e Céc diém dat 5°C-40°C: + 1,0°C

Cai dat nhiét @6 dung dich: 1°C

HE THONG SUOI

Dinh muc c6ng suét:

115 VAC: 1500 Watts nhiét

230 VAC: 1750 Watts nhiét

Pham vi lam 4m chét long: 25°C dén 42°C

Thoi gian lam am:
23°C + 2°C dén 37°C trong vong 15 phdt tro
xuéng

BAO TRI

Yéu cau dung cu dic biét - Khéng

THOI HAN BAO HANH

Cac bo phan bao hanh 1 nam néu khong tra
lai cho CSZ.

Cac bo phan bao hanh 1 nim va nhan luc néu
tra lai CSZ

THOI GIAN SU DUNG

Thoi gian st dung / tudi tho du kién cua Hemotherm MODEL 400CE | muoi hai (12) nim
ké tir ngay san xuat, véi diéu kién khong sir dung sai, so suat, su ¢b hoic lam dung va thiét bi
duoc str dung ding muc dich, dugc bao tri va bao dudng theo Hudng dan Van hanh/ K§ thuat

cung cap kém theo thiét bi.
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1.12 BANG TINH NANG CO BAN

B4o vé bénh nhan
»  Kiém soat nhiét d6 nude
=  Gidi han diém dat nhiét do nudc
= Gidi han nhiét @6 nu6c cao
= Gidi han nhiét 6 nudc thip
= Muc nuéc trong binh thap
= L3i cam bién nhiét do
=  Téc d6 dong nudcA
Ap suit hé thong

1.13 PHAN LOAI HEMOTHERM VA CHUNG NHAN

Thiét bi nay thuoc thiét bi y té Cap Il theo US FDA CDRH

Thiét bi nay da dugc chang nhan theo tiéu chuan IEC 60601-1, Bo phan ap dung Cap 1, Loai

BF
Q‘1'..55 fF/ CAC NGUY CO PIEN GIAT, CHAY VA CAC
(}' éb MOI NGUY HIEM CO HQC LIEN QUAN
THIET BI Y TE PIEN MODEL400CE TUAN
THEO TIEU CHUAN UL60601-1,

c us IEC60601-1, ASTM F2196-02, CAN / CSA-
C22.2 SO. 601.1 VA IEC60601-1-2

16HV

Thiét bi nay thudc Loai I1b theo Chi dan thiét bi y t& MDD 93/42 / EEC theo quy dinh
cua
Hoi ddng Lién Minh chau Au

C€ o3

San xuat theo yéu cau hé thdng chat luong theo tiéu chuan ISO 13485.
Muc do bao vé chdng xam nhap c6 hai caa nuéc 13 IPX0.
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BANG THONG SO TUONG THIiCH PIEN TU THEO TIEU CHUAN IEC60601-1-2

Huwéng din va cam két ciia nha san xuat — Biec xa dién tir

May trao do6i nhiét Hemotherm, Model 400CE dugc st dung trong méi truong dién tur dugc chi dinh dudi
day. Khach hang hodc nguoi st dung cia thiét bi nay phai dam bao méi treong sir dung thiét bi dting theo
quy dinh.

Thir nghiém birc xa Tuan thu Moi truong dién tir- Huong dan
Buc xa RF Nhom 1 May trao doi nhiét Hemotherm, Model 400CE
CISPR 11 chi stir dung nang luong RF cho chic nang ndi bd

cia may. Vi vy birc xa RF clia may rat thap va
hau nhu khong gay nhiéu cho céc thiét bi dién tir

gan do.
Buc xa RF Loai A May trao do6i nhiét Hemotherm Model 400CE
CISPR 11 pht hop dé str dung trong tit ca cac co s& ngoai
Buc xa hai hoa Loai A va nhitng ngudi tryc tiép két ndi véi mang ludi
IEC 61000-3-2 cung cap dién ha thé cong cong, cung cap céc toa
Bién dong dién ap/Buc xa nhidu | Tuan tha nha dugc st dung cho muc dich sinh hoat.

IEC 61000-3-3

Huwéng din va cam két ciia nha san xuat — Mién nhiém dién tir

May trao doi nhiét Hemotherm, Model 400CE duoc st dung trong moi trudng dién tur duqq chi dinh dudi
day. Khach hang hodc nguoi st dung ciia thiét bi ndy phai dam bao méi truong sir dung thiét bi dting theo
quy dinh.

Thi nghiém mién | Mitc thir nghiém theo Huwéng din vé méi trwong

Mikc tuan tha

nhiém IEC 60601 dién tir

Luc phong tinh | Tiép diém + 6kV Tiép diem + 6kV San bang go, bé tong, gach
dién (ESD) Khong khi + 8kV Khong khi + 8kV men. Néu lat san bing vat liéu
IEC 61000-4-2 téng hop, phai dam bao d6 4m

tuong doi t6i thiéu 12 30%

Truyén dan/truyén | £ 2 kV ddi voi duong | + 2 kV d6i v6i duong | Chét luong ngudn dién chinh

dién nhanh cap dién cap dién phl hop véi méi truong bénh

IEC 61000-4-4 + 1 kV dbi voi duong | £ 1 kV ddi véi duong | vién hodc kinh doanh thuong
dién ra/vao dién ra/vao mai dién hinh

Xung luc Ché do vi phan * 1kv | Ché do vi phan + 1kv | Chat lwvgng ngudn dién chinh

IEC 61000-4-5 Ché do thuong + 2kV Ché do thuong + 2kV | phu hop véi méi truong bénh

Vién hgéc kinh doanh thuong
mai dién hinh

Sut ap, tam dung, | <5%UT (ha ap > 95% | <5%UT (ha ap > 95% Chat lwgng nguon dién chinh
va bién dong dign | UT) trong 0.5 chu ky | UT) trong 0.5 chu ky | phu hop véi moi truong bénh
ap doi véi day cap | 40% UT (ha ap 60% | 40% UT (ha ap 60% | vién hoic kinh doanh thuong

dién dau vao UT) trong 5 chu ky UT) trong 5 chu ky mai dién hinh. Néu nguoi sir
IEC 61000-4-11 70% UT (ha &p 30% | 70% UT (ha ap 30% | dung thiét bi Hemotherm,
UT) trong 25 chu ky UT) trong 25 chu ky | Model 400CE can hoat dong
< 5% UT (ha dp > 95% | < 5% UT (ha &p > | lién tyc trong thoi gian ngudn
UT) trong 5 giay 95% UT) trong 5 gidy | dién chinh vi gian doan, khuyén

nghi nén cap dién cho thiét bi
Hemotherm, Model 400CE tur
mot nguon cung cap dién lién

tuc hoac pin.
Tan s6 dién tx | 3A/m 3 A/m Tur truong tan so dién phai &
truong (50/60 Hz) mirc dit trung cho vi tri cu thé
IEC 61000-4-8 trong moi truong bénh vién

hoic thuong mai dién hinh

Cha y: UT 1a dién &p nguon dién xoay chiéu trudc khi &p dung mirc thir nghiém
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Huwéng din va cam két ciia nha san xuat — Mién nhiém dién tir

May trao doi nhiét Hemotherm, Model 400CE dugc st dung trong méi truong dién tur dugc chi dinh dudi
day. Khach hang hoic nguoi st dung cia thiét bi nay phai dam bao méi truong sir dung thiét bi dting theo
quy dinh.

Thi nghiém mién | Mic thie nghiém theo

Ahidm IEC 60601 Mikc tudn tha | Hwéng dan vé mdi trwong dién tur

Khoéng str dung thiét bi thong tin RF
di dong va cam tay gan cac bo phan
ctia Hemotherm, Model 400CE ké
ca day cap dat ngoai khoang cach
theo huéng dan tinh theo phuong
trinh 4p dung véi tan s6 ctia may
phat

Khoang cach khuyén nghi
d=1.2P

RF din dien ’ d = 1.2 VP 80 MHz dén 800 MHz
EC 6100046 | 3 Vrms 150 kHzdén80 | o\ d = 2.3 VP 800 MHz dén 2.5 GHz
MHz Trong do6 p la dinh muc dién nang
dau ra toi da cia may phat tinh bang
3vim watt (W) theo quy dinh ctia nha san
80 MHz dén2.5GHz | 3,/m xudt méy phat va d 1a khoang cach
duogc hudng dan tinh bang mét (m).
Cuong do tur truong tao bdi may
phat RF ¢ dinh duoc x4c dinh sau
khi tham do tir truong,® phai thap
hon mirc tuan thii trong mdi khoang
dao dong tan s4.”

Nhidu c6 thé xay ra trong khu vuc
xung quanh thiét bi, duoc ky hiéu
la:

Buc xa RF
IEC 61000-4-3

' \
oy
»

ll. ',‘l

\ J

Luu y 1: Tai tan s6 80MHz va 800 MHz, ap dung khoang tan sb cao hon.
Luu ¥ 2: Phéi 4p dung cac hudng dan nay phi hop va tily theo timg tinh hudng. Qua trinh lan truyén
song dién tir chiu anh hudng bdi kha nang hap thu va khiic xa ctia cac cau truc, vat thé va con nguoi.

a. Vély thuyét, khong thé dy doan cuong do tir truong tir may phét ¢d dinh, vi du nhu tram co s
cho dién thoai vo tuyén (dién thoai di dong / khéng day) va radio di dong mat dét, dai vo tuyén,
phat thanh AM va FM va phat song truyén hinh mét cach chinh xac. Dé danh gia méi trudng dién
tir tir may phat RF ¢ dinh, cin phai xem xét thyuc hién tham do tir truong. Néu cuong do tir truong
do dugc 6 vi tri st dung may trao ddi nhiét Hemotherm, Model 400CE cao hon mitc tuan thu RF,
can phai theo ddi dé chic chan thiét bi hoat dong binh thudng. Neu quan sat thay su ¢ bat thuong,
c6 thé thyuc hién cac bién phap bd sung, nhu diéu hudng hodc b tri lai may trao ddi nhiét
Hemotherm, Model 400CE

b. D4i v6i tan s giao dong tir 150 kHz dén 80 MHz, cuong do tir truong phai dudi 3 v/m

Trang 32/46




HUONG DAN SU DUNG MAY TRAO POI NHIET HEMOTHERM

MODEL 400CE

Huoéng din vé khoing cach giira thiét bi théng tin RF di dong/cim tay va may trao ddi nhiét
Hemotherm, Model 400CE

May trao do6i nhiét Hemotherm, Model 400CE duoc sir dung cho méi trudong dién tir c6 thé
kiém soat duoc nhidu séng RF. Khéach hang hoic Ngudi st dung may trao ddi nhiét
Hemotherm, Model 400CE c6 thé ngan chan nhidu dién tir bang cach duy tri khoang cach téi
thiéu giita c4c thiét bi thong tin RF di dong va cam tay (may phat) va may trao d6i nhiét
Hemotherm, Model 400CE nhu huéng dan bén dudi, theo dién &p téi da cua thiét bi thong tin.

Pinh mirc dién ning Khoang cach theo tan so ciha may phat
dau ra téi da cia may i i i
phat 150 kHz den 80 MHz | 80 MHz dén 800 MHz | 800 MHz dén 2.5 GHz
W d=1.2\P d=1.2P d=2.3P
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23

Doi véi cac may phat c6 dinh mutc dién nang dau ra toi da khong duoc liét ké nhu trén,
khoang cach ly d duoc tinh bang mét (m) c6 thé duoc wéc lugng bang cach s dung phuong
trinh 4p dung cho tan s cua may phat, trong d6 P 1a dinh mirc dién ning dau ra téi da cua
may phat tinh bang watt (W ) theo huéng din ciia nha san xuat may phat.

Luu ¥ 1: Tai tan s6 80 MHz va 800 MHz, 4p dung khoang tan sé cao hon.

Luu ¥ 2: Phai 4p dung cac hudng din nay phi hop va tly theo tirng tinh hudng. Qua trinh lan
truyén séng dién tir chiu anh huong bai kha niang hap thu va khic xa cua cac ciu tric, vat thé
va con nguoi.

Thong tin chitng nhan bé sung sin cé theo yéu ciu.
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PHAN 2. HUONG DAN VAN HANH

2.1  CAIPAT BAN PAU

Phai thuc hién tuan tu cac budc tir 1 dén 11 vao lan dau tién cai dat thiét bi HEMOTHERM.
Hay tham khao Huéng dan Véan hanh Chung di véi céc thao tac tiép theo

1.

Thu thap céc thiét bi va vat tu thich hop.

A. thiét bi HEMOTHERM.

B. Mach tuan hoan ngoai than ciing véi bo trao doi mau.

C. Chan Hyper-Hypothermia (tuy chon).

D. 17 qts. (16 lit) nuwéc cat. [Binh nudc lanh chia 8 gts. (7,6 lit), binh nuéc
nong chira 6 gts. (5,7 lit), chdan (nguoi 16n) chira 2 qgts. (1,9 lit) va khoang
can 1,5 qts. (1.4 lit) dé lap day cac dudng ndi va bo trao doi nhiét]. Khéng
nén dung con.

DPam bao cdng tic ngudn & vi tri OFF/"O".

Nang nip day binh chtra 1n va théap ting nap riéng caa binh chira. D6 day binh

nudéc lanh véi 8 gts. (7,6 lit) nuwdc cat va binh nong véi 6 qts. (5,7 lit) nuée cat.

Mtic d6 yéu cau khoang 1" tir trén cing ciia mdi binh hoac chi bao pha phan

day cua bo loc.

Thém chét diét khuan, néu muén. Xem Muc 2.5 CAC BE XUAT BE BAO VE

BINH CHUA KHOI VI KHUAN.

Cim phich vao ding 6 cim chic chan. Do ndi dat tin cay chi c6 thé dat dugc
khi két ndi voi mot 6 cam dat tiéu chuan cho bénh vién tuong duong. Khong
bic cau chan tha ba hoic chan ndi dat vi néu nd bi béc cau, bi bo qua hoic
khong st dung thi cd thé gay ra méi nguy hiém vé dién

Pit thiét bi HEMOTHERM bén canh hoic gan thiét bi trao doi nhiét, hoic mot
vi tri thuan tién khac.

Dit chin nhiét trén bang O. R. véi cac dau ndi 6ng gan véi noi ma may
HEMOTHERM s& duoc dit trong qué trinh van hanh. Che phu chin bang tam
hoic mén nudc.

Lip bo trao ddi nhiét va duong két ndi véi chan (néu can) véi may
HEMOTHERM.

Poc huéng dan van hanh trén ban phim truéc khi khai dong may.

Lam quen Vi tén va vi tri cia tat ca cac tinh niang va diéu khién dugc hién thi.
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Nhan vao vi tri ON/“I” ctia cong tic dién dé lam day bo trao ddi nhiét va chan.
HEMOTHERM s& trai qua quy trinh tu chuan vai ca hai man hinh tréng va sau
d6 qua ché do day. Cac man hinh hién thi s& hién thi FI ¢ phia 4m (Heat) va LL
& phia mét (Cool) goi la FILL. Sau d6, kich hoat cac chuyén d6i ché do
am/mat va sau d6 chuyén d6i bom. Thém nhiéu nudc cit hoic kht tring binh
chua caa ché @6 duoc lua chon db day.

Tham khao Muc 1.8 HOAT PONG CHUNG dé duogc huéng dan cach lam 4m
hoac lam mat.

2.2

QUY TRINH KET NOI

1.

L4y bo khop ndi nhanh 1/2 "va gan hai ng nhwa ID 1/2" ID dai du dé tiép can
tir mdy HEMOTHERM t6i bo trao d6i mau. D6 dai cua 6ng ngian hon thuong
s& dan dén téc do dong chay tét hon. Cac khép 4m nén dugc gan vao dng dan
dén cac dau dng nhan nudc cua bo trao ddi mau va cac khdp duong nén duoc
gan vao dau xa nudc cua bo trao d6i mau.

Sau khi gan cac 6ng vao bo trao doi nhiét, lap cac khop ndi nhanh 1/2 "vao
cac khép néi phi hop ¢ phia dudi bén phai caa thiét bi HEMOTHERM (xem
hinh 1.1).

Gian céac khép ndi nhanh 1/8 "dan tir chan nhiét dén bo khép ndi nhanh 1/8" &
phia dudi bén phai cua thiét bi HEMOTHERM.

Khong khi trong dudng day s& bi ri ra sau khi c¢ng tic bom duoc kich hoat.
Kiém tra muc nudce binh chira sau khi ¢ nudc vao.

2.3 XU LY CHAT THAI

THAN TRONG

Phai ludn xa may HEMOTHERM vao dudng ong thai vé sinh vi cac chat & nhiém sinh hoc co
thé hién hitu trong nudc cip cho thiét bi.

Thai bo miéng dém theo phuong thirc phli hop véi giao thirc chinh sach bénh vién déi véi cac
hang muc trang thiét bi tiép xdc véi bénh nhan.

Cac chat 1am lanh cua thiét bi phai duoc xur 1y va thai bo theo quy dinh va luat cia dia phuong
c6 tham quyén.
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2.4  QUY TRINH VE SINH HE THONG NUOC
Téi thiéu hang quy can phai thyc hién cac CONG TAC VE SINH/LAM KHO MACH TUAN
HOAN CHAT LONG

THAN TRONG

Phai tuan theo hudng dan cia nha san xuat dé xir ly va sir dung hda chat mot cach an toan

Phai luén xa may HEMOTHERM vao dudng 6ng thai vé sinh vi cac chat 6 nhiém sinh hoc c6
thé hién hiru trong nudc cap cho thiét bj.

QUY TRINH VE SINH MACH CHAT LONG/BAO QUAN KHO
Péi véi cac thiét bi tudn hoan nwéc sir dung chat tay gia dung
Céc quy trinh sau day lam sach cac mach chat long trong cac san pham nay. Dung cu / vat tu
can thiét 1a ong thoat nudc thich hop va / hodc dau ndi ong, chat tay gia dung, nudc cat,
U.S.P. Grade Propylene Glycol, va dong dién xoay chiéu thich hop.
Quy trinh:
1. Tit may (vi tri "O").

2 Thao bt ky bo trao d6i nhiét mau, chan nhiét, va éng dugc két ndi voi may.
3. Xa nudc tir mdi binh chira nhu mé ta trong Phan 3.4.
4 Thém vao mdi binh chira mét luong nudc thich hop theo biéu d6 duéi day:
BINH CHUA CHAT TAY NUGC NHIET PO
LANH 230 ml 7,6 lit 15°C — 25°C
NONG 170 ml 5,7 lit 37°C - 42°C
5. Cho vao mdi binh chira mét lugng chat tay gia dung phi hop theo biéu do trén.
6. Bat va mé may mdi nam (5) phit & ca ché d6 4m va mét. May sir dung mot shunt noi
b dé hoan thanh duong luu thong.
7. Tét may.
8. Xa ting binh chira theo huéng dan trong Phan 3.4.
9. Rura sach may ba lan (3 1an) bang nudc, nhu mo ta trong Budc 4-8. Pam bao khéng

duogc cho thém chét tay rira.

10.  Sau lan rira thir ba thém vao mdi binh chira mot luong nudc cat thich hop theo biéu db
trén va tién hanh luu thong.

11.  Kiém tra nudc véi que thir do pH hodc phuong phap kiém tra thich hop khac dé phét
hién chat tay. Néu phat hién chét tay, hay lap lai cac budc 8-10.

12. Trudng hop may dang dugc quay lai dua vao sir dung, tién hanh Budc 14.

13.  Truong hop may dugc dat bao quan khd, hay tiép tuc Budc 16.

14.  TRO LAI HOAT PONG: Néu may dugc dua hoat dong tro lai, khi khdng phat hién
thdy chat tay, hay thém sb luwong phl hop chat U.S.P. Grade Propylene Glycol cho
mdi binh chira nuée theo biéu d6 sau:
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15.
16.
17.
18.

19.

20.

MODEL 400CE
BINH CHUA U.S.P Grade Propylence Glycol trén mdi thiét bj
LANH 230 ml
NONG 170 ml

DPam bao rang cac binh chaa chira dy nudc cat. Tién hanh Budc 20.

Dé bao quan khd: Néu thiét bi duoc dit dé bao quan khé, hiy lam theo cac budc sau.
Xa nudc tir mdi binh chira nhu mé ta trong Phan 3.4.

Khi tat ca cac chit long da duoc ldy ra khoi may, ngat két ndi 6ng thoat nudc va lau
sach may.

M4y di sin sang dé bao quan. Tham khao Phan 1.11 dé biét thong s k¥ thuat cho
diéu kién bao quan.

Bao tri tai liéu may

Khi ban da san sang dé tra lai may dé hoat dong, thém nuéc cit va cac binh chia. Thuc hién
tat ca cac kiém tra nhu mo ta trong Huéng dan st dung nay.

QUY TRINH VE SINH MACH CHAT LONG/BAO QUAN KHO

Poi véi cac thiét bi tudn hoan nwéc sir dung Chat Gigasept FF dwgc CE phé duyét

(San pham hang Schulker va Mayr)
(Chat Gigasept FF khong c6 sin tai Hoa Ky)

Quy trinh sau day lam sach mach tuan hoan chat long trong cac san pham nay. Cac dung cu /
vat tu can thiét 12 dng thoat nudce thich hop va / hodc dau néi dng, Gigasept FF, nude cat, va
nguon dién xoay chiéu thich hop

Quy trinh:
1. Tat may (vi tri "O").
2. Théo bat ky bo trao d6i nhiét mau, chin nhiét, va éng duoc két ndi véi may.
3. Xa nudc tir méi binh chira nhu mé ta trong Phan 3.4,
4 Thém vao mdi binh chira mot luong nudéc thich hop theo biéu d6 dudi day:
BINH CHUA GIGASEPT FF NUOC NHIET PO
LANH 800 ml 7,6 lit 15°C — 25°C
NONG 600 ml 5,7 lit 37°C — 42°C
5. Cho vao mdi binh chira mét lugng chat Gigasept FF phi hop theo biéu db trén.
6. Bat va mé may mdi muoi 1am (15) phat & ca ché do 4m va mat. May sir dung mot
shunt noi bo @ hoan thanh dudng luu thong.
7. Tét may.
8. Xa ting binh chira theo hudng dan trong Phan 3.4.
9. Rura sach may ba lan (3 1an) bang nudc, nhu mod ta trong Budc 4-8. Pam bio khdng

dwoc cho thém Gigasept FF. Giam thoi gian tuan hoan nudc xudng con nam (5) phit
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10.  Sau lan rira thir ba thém vao mdi binh chira mét luong nudc cat thich hop theo biéu db
trén va tién hanh luu thong.

11.  Kiém tra nuéc véi que thar d6 pH hoic phuong phap kiém tra thich hop khac dé phét
hién chat Gigasept FF. Néu phat hién chat Gigasept FF, hay lip lai cac budc 8-10.

12.  TRO LAl HOAT PONG: Néu don vi dugc dua tré lai phuc vy, bd sung vao cac hd
chira voi lugng nude cat thich hop. Tién t6i Budc 17.

13.  Dé bao quan kho: Néu thiét bi dugc dit dé bao quan khd, tiép tuc thuc hién quy trinh.

14. ROt nudc tir mbi binh chira nhu mé ta trong Phan 3.4,

15.  Khi tit ca céc chat long da duoc lay ra tir may, ngat két ndi éng thoat nuée va lau
may sach sé

16.  Don vi di sén sang dé luu trir. Tham khao Phan 1.11 dé biét théng sé k§ thuat vé diéu
kién bao quan

17.  Bao tri tai liéu may

Khi ban da sin sang dé dua may tro lai hoat dong, thém nudc cat vao cac binh chira. Thuc

hién tat ca cac kiém tra theo md ta trong Hudng dan st dung nay.

QUY TRINH VE SINH MACH CHAT LONG/BAO QUAN KHO
Péi véi cac thiét bi tudn hoan nwéc sit dung Chit Maranon H dwoc CE phé duyét
(Lién hé ngwdi cung cap chit tiy rira tai dia phwong)
(Chat Maranon H khéng c6 sin tai Hoa Ky)
Quy trinh sau day 1am sach mach tuan hoan chat long trong cac san pham nay. Cac dung cu /
vat tu can thiét 12 6ng thoat nude thich hop va / hodc dau ndi dng, Maranon H, nudc cat, va
ngudn dién xoay chiéu thich hop

Quy trinh:
1. Tét may (vi tri "O").

2 Thao bt ky b trao d6i nhiét mau, chan nhiét, va éng dugc két ndi voi may.
3. Xa nudc tir mdi binh chira nhu mé ta trong Phan 3.4,
4 Thém vao mdi binh chira mot luong nudéc thich hop theo biéu d6 dudi day:
BINH CHUA MARANON H NUGC NHIET DO
LANH 230 ml 7,6 lit 15°C — 25°C
NONG 170 mi 5,7 lit 37°C-42°C
5. Cho vao mdi binh chira mét lwong chat Maranon H phi hop theo biéu do trén.
6. Bat va md may mdi nam (5) phat & ca ché do6 &m va mat. May sir dung mot shunt noi
bo dé hoan thanh duong luu thong.
7. Tat may.
8. Xa ting binh chira theo hudng dan trong Phan 3.4.
9. Rura sach may ba lan (3 1an) bang nudc, nhu moé ta trong Budc 4-8. Pam bio khdng

dwoc cho thém Maranon H.
10.  Sau lan rira thir ba thém vao mdi binh chira mét lugng nudce cat thich hop theo biéu d6
trén va tién hanh luu thong,

Trang 38/46



HUONG DAN SU DUNG MAY TRAO POI NHIET HEMOTHERM
MODEL 400CE

11.  Kiém tra nuéc véi que thar d6 pH hoic phuong phap kiém tra thich hop khac dé phét
hién chat Maranon H. Néu phét hién chat Maranon H, hay Iap lai cac budc 8-10.

12.  TRO LAI HOAT DONG: Néu don vi duoc dua tré lai phuc vy, bd sung vao cac hd
chira voi lugng nude cat thich hop. Tién téi Budc 17.

13. DPE BAO QUAN KHO: Néu thiét bj dugc dat dé bao quan kho, tiép tuc thuc hién quy
trinh.

14.  R6t nudce tir mai binh chira nhu mé ta trong Phan 3.4.

15.  Khi tit ca céc chat long da duoc lay ra tir may, ngat két ndi éng thoat nude va lau
may sach sé

16.  Don vi di san sang dé luu trir. Tham khao Phan 1.11 dé biét théng sé k§ thuat vé diéu
kién bao quan

17.  Bao tri tai liéu may

Khi ban da sin sang dé dua may tro lai hoat dong, thém nudc cat vao cac binh chira. Thuc

hién tat ca cac kiém tra theo md ta trong Hudng dan st dung nay.

25 CAC PE XUAT BAO VE BINH CHUA KHOI VI KHUAN

Trong truong hop trong cac quy trinh caa bénh vién yéu cau phai st dung mét chét chng
khuan hozc diét khuan, hay sir dung theo huéng dan nay véi diéu kién khong chira axit va
khdng tao bot.

Khoéng sir dung nude di bi loai ion hoac tham thau nguoc. Phan lén céc chat 1am ion hoa
khong duy tri d6 pH trung tinh 12 7.

2.6  KIEM SOAT AN TOAN

1. Thiét bi gidi han an toan thap s& tu dong tat may nén néu nhiét do binh chura
nudc lanh 14 2°C + 0.5°C. Bén LED gidi han nhiét 6 thip s& bat va bao hiéu
s& phét ra am thanh. Qua trinh nay s& 1am tit may bom va nging sy luu thong
nuéc. Hé thdng 1am lanh sé tra lai sau khi nhiét d6 tang khoang 1°C én trén
mtc cai dat va bao higu s tat.

Luu y: Pay 12 mot hé thdng du phong trong d6 ¢o hai thiét bi bao vé muc gidi
han an toan thip doc lap duoc dat trudc 62 ° C.

2. Béo hiéu gigi han qua nhiét s& tu dong theo ddi nhiét do binh nong thuc té cua
va 50 sénh n6 vai diém cai dat dat bén nong. Néu nhiét do hién thi thyc té ting
cao hon gia tri dat truéc 1 ° C trong thoi gian lau hon hai (2) phut, dén bao gidi
han nhiét do cao trén bang diéu khién phia trudc s& nhap nhay va bao hiéu s&
phét ra tiéng bip ngan. Khi nhiét d¢ trong vong 1°C, béo hiéu sé tit.

3. Thiét bi gii han an toan cao co ban chinh s& tu dong tat may gia nhiét néu
nhiét do binh chtra nuéc ndng vuot qué nhiét do tdi da 42 ° C va dat toi 44 ° C
+ 0,5 ° C. Bom tuan hoan s& khong hoat dong nira. Néu diéu nay xay ra, dén
LED gi6i han nhiét 6 cao trén bang diéu khién phia trudc s& chiéu sang va
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bao hiéu s& phat ra am thanh. Hé thdng gia nhiét s& hoat dong tro lai sau khi
khoang giam 1°C xuéng duéi diém da dit va bao hiéu sé tat.

4, Thiét bi giGi han an toan cao thir cap 1a mot hé théng du phong duoc dit trudc
an toan & muic 46°C. Néu thiét bi vuot qua muc cai dat toi da 1a 42°C va thiét
bi gigi han an toan nhiét @6 cao chinh xay ra trang thai khéng hoat dong & mirc
44 ° C, den bao nhiét do cao trén bang phim sé sang va bao dong ¢ 46 ° C £
0,5 ° C va may sudi s& tit ty dong. Bom tuan hoan s& khong hoat dong nita.
Néu diéu nay xay ra, dén LED gii han nhiét do cao trén bang diéu khién phia
truéc s& chiéu sang va bao hiéu s& phat ra &m thanh. Phong bao tri va phong ki
thuat ciia Bénh Vién nén tién hanh kiém tra hé thong. Pay la Canh béo nging
van hanh thiét bi (RFS).

5. B6 ngat mach — Thiét bi HEMOTHERM (bén phai) dugc trang bi mot bo ngat
mach bao vé quéa dong hién tai dugc gan vao cdng tac ngudn dé bao vé hé
thng day dién cua thiét bi chdng lai tinh trang qua tai.
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PHAN 3. BAO DUONG VA SUA CHUA

3.1 THONG TIN CHUNG

Bo suoi/mat cia may HEMOTHERM duoc thiét ké va ché tao dé c6 thé sir dung tai chd.
Viéc stra chita, hiéu chuan va phuc vu cung cip cho thiét bi nay khong doi hoi phai c6 dung
cu chuy@n biét ndo, ngoai trir viéc stra chita phan dién lanh. Tuy nhién, khéng nén cé gang tu
thuc hién bat ky quy trinh stra chita nao trir khi duoc trang bi cac ki ning va kién thic phu
hop. Viéc stra chira hoic cung cap dich vu cho HEMOTHERM duoc thuc hién bai nhan vién
y té c6 trinh do s& khdng 1am mat hiéu luc bao hanh cua thiét bi.

CANH BAO

Trudc khi thuc hién bat ky thao tac théo Iap nao, phai dam bao cdng tic nguon da chuyén vé
ché a6 TAT (OFF/ “O”) va phai rat day dién ra khoi 6 cam, néu khong cé thé gay ra nguy
hiém vé dién

Khi thdo tdm che & phan sau ra thi c6 thé thay dé dang tat ca cac thanh phan hoat dong bén
trong cua thiét bi. Thio nam vit giit quanh dé thao tdm che phia sau ra sau d6 kéo ra khoi
may.

Pé lay ludi tan nhiét caa bo phan tan nhiét, hdy thao 16 théng hoi ra & mat trudc cia may
HEMOTHERM bing cach g& bo bén éc¢ vit gitt phan 15 thong hoi ctia may.

3.2 HUONG DAN VE SINH

Thiét bi HEMOTHERM va diéu khién tir xa dugc ché tao tir thép son tinh dién véi tim phim
bang nhya mang. Dé lam sach va khir tring, phai sir dung cac chat tay ria va chat tay rira
thong thuong duoc bénh vién chap thuan va khéng chira con. Tranh ding con va chat tay rira
manh, dam dic vi c6 thé gay mai mon vo ngoai thiét bi. Lau sach thiét bi tir trén xudng bang
vai am dé loai bo du luong dung dich tay rira con x6t lai

3.3 KIEM TRA PQ CHINH XAC CUA NHIET

Pé kiém tra va xéac nhan nhiét o chinh xac, nén sir dung mot nhiét ké da hiéu chuan (co do
chinh x4c % 0.1 ° C hoic cao hon) nam gan véi cam bién nhiét do cua binh chira. Dé co do
chinh xéc cao nhat, phai dam bao khong dit nhiét ké khéng ¢ gan 10 sudi hodc dng cudn hoi
khi dang thao tac do.

3.4 BAODUONG BINH CHUA NUOC
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Viéc duy tri mic nudc trong thiét bi HEMOTHERM dé van hanh dang va hiéu qua 1a rat
quan trong. Nén duy tri muc nudc & vi tri c6 thé nhin thiy ¢ vi tri day bo loc. Khdng can con.
Kiém tra mirc nwéc mdi lan truéc khi may khéi dong. Néu bo trao doi nhiét varhoic chin
bi tréng, thém nudc cat vao binh khi thiét bi HEMOTHERM d6 diy chin. Mdi chin cho
nguoi 16n chaa khoang 2 gts. (1,9 lit) nude. Dé dam bao luu thong t6i wu va ngin ngia Sy
phét trién cua vi khuan, nuéc trong binh phai duoc thay it nhat mdi thang mot lan, thuong
xuyén hon néu cd thé.

Lam rdng cac binh chira, dau tién hiy dam bao cong tic nguon dang & vi tri OFF/"O".

Sau d6, gan khop ndi am 1/4" cua dng dan trén mot trong cac khép duong 1/4" duoc danh dau
"DRAIN" & mat bén cua thiét bi. Bé trong luc diy thoat nudc tir mot binh chta va sau do 1ap
lai thao tac nay véi binh chtra khac. Pam bao dau kia cua 6ng dan vao mét thung chia c6
dung tich it nhat 14 hai gallon (7.6 lit). Bom s& khdng chay néu muc nuéc ¢ ché do hoat dong
khong thich hgp. Bén bao nudc it sé bat va bao hiéu sé phat ra am thanh.

LUU Y: May khong thé hoat dong khi binh chira kho hoan toan.

Théo nép thung chira biang cach nang nip day & tay nim cuaa bd loc. Lam sach ton du tir phia
dudi va ¢ phia bén binh chtra rdng. D6 day lai binh chira véi nude cat. Dung tich binh chua la
6 qts (5,7 lit) ddi véi binh nuéc nong va 8 gts. (7,6 lit) dbi voi binh nude lanh. Trong moi
truong hop, binh chira phai dugc d6 day truéc khi khai dong thiét bi HEMOTHERM. Thay
nap thing chira bang day nap Ién trén binh chira thich hop. Khong can thiét phai xa hét cac
binh chtra sau khi str dung.

Néu ban mudn thém mot chat khang khuan vao binh chia, hay tham khao muc 2.5 CAC PE
XUAT BE BAO VE BINH CHUA KHOI VI KHUAN

35 BAO DUONG HE THONG TUAN HOAN NUOC

Hé théng tuan hoan nuéc HEMOTHERM bao gom may bom, binh nuéc néng, binh nudc
lanh, khép ndi va tat ca cac ong néi. Pé lam sach hé thong tuan hoan, xem Muc 2.4 QUY
TRINH VE SINH HE THONG NUOC.

36 BAODUONG BQ LOC NUOC

Hé théng tuan hoan HEMOTHERM bao gém mat bo loc nude duoc thiét ké dé loc sach cac
hat bui khi nuéc duoc bom qua hé thong. Bo loc nuéc 1a mot éng ndi bang nhua hinh chir T
cit duong ong tir bom dén dng phan phéi dau ra. Mot man hinh ludi thép khong ri dugc dat
bén trong ndp nhua trong sudt caa b loc nude.

MJi ba thang mét lan, hodc thudng xuyén hon néu thay can thiét, can phai thao va lam sach
bo loc nudce. Bé 1am nhu vay, phai thao bang didu khién vo phia sau. Théo vit nap cua bo loc
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nude. Ludi day va nap nhwa sau d6 s& dugc 1am sach. Cac b phan nay sau d6 s& duoc lap rap
lai.

1. Nhan nat ngudn vé vi tri OFF / "O".

2. Ngit két ndi thiét bj khoi ngudn dién.

3. Sir dung dau thao bc vit Phillips, thao nam bc¢ vit ciia tim ban phia sau, g& tim ban dat ¢
san

4. Timvi tri 1ap bo loc.

5. Cam chéc nap g bo phan va xoay nguoc chidu kim ddng hd. Nip va dng co thé co6 mot
luong nudc nho. Cac day ludi ¢d thé duoc gan & dau khop ndi hodc dat trong nap nhua.

6. Théo ludi thép .

7. Lam sach ludi thép va nip nhua. Hay can than khong dé vong gioang trong ria cua nap
nhua.

8. Thay ludi trong nap nhya va dat ludi thép, vong giodng va nap nhua theo dng ndi.

9. Vin nap theo chiéu kim ddng ho 18n khép ndi cho dén khi chic chan.

10.  Thay v sau. Thay thé nam dc vit.

3.7 BAODUONG LUOI TAN NHIET

Khong khi mat dugc dua vao qua ludi tan nhiét & mat truéc cia mady HEMOTHERM. Khong
khi noéng dugc thoi ngang qua day cua may. Ca dau hat va xa khi phai giir sach s& khi may
hoat dong.

Néu ludi tan nhiét bi pha bui, kha ning 1am mat cta thiét bi s& giam xudng. it nhat mdi ba
thang mot 1an nén 1am sach lu6i tan nhiét. Bé thuc hién viéc nay, dau tién ngi long bon dc vit
bao vé ludi tan nhiét qua dau hat khi. Sau d6, loai bo byi tich lity hodc mang bui bang ban
chai hozc hat. Cudi cing, thay vo nip ludi va thit chat tit ca bon con dc.

3.8 BAO DUONG CHAN NHIET

Phan nay md ta viéc bao dudng chung va cho chan sir dung lai va dung mot lan. Cac cong
viéc bao dudng chung bao gém 1am sach, xa nuéc va bao quan chin. Dé biét thém thong tin
vé bao tri d6i v6i Chan Sub-Zero Cincinnati, xem Huéng dan st dung twrong tng cia chan.
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Chin tai str dung

Chan tai stir dung Cincinnati Sub-Zero dugc lam tir polyurethane / urethane twong thich sinh
hoc. Mét sb vét ban va manh vun c6 thé duoc lau bang xa béng nhe va nudc. Bé 1am sach va
khtr tring chan, ludn ludn sir dung chét tay rira va chat tay ué thong thuong dugc bénh vién
chap thuan va khdng chira con. Tranh ding con va chat tay ué manh, khong pha lodng vi c6
thé gay nhuém mau vo ngoai caa thiét bi. Rura sach san pham bang nudc sach dé loai bo bat
ky du lwong nao tir cac dung dich 1am sach. KHONG sir dung khi khir tring hoac ndi hap dé
lam sach va khtr tring chan.

Dé xa nudc khoi chan tai st dung, tit dién may. Nudc trong PlastiPad s& tu dong chay tro lai
trong may. Dé tu thoat chay ra hoan toan trudc khi ngat két néi chian khoi may hoic Iy ra
khoi giuvong, cang, hoac ban.

Pé bao quan chin Plastipad, luon long day dng giita chian. Géap chin theo chiéu doc vao trung
tam, 1/3 tir phia bén trai va 1/3 tir phia bén phai. Khdng gap chan chai rong, vi 1am nhu vay sé
udn ong.

Dé vé sinh va khtr tring Gelli-Roll, ludn str dung cAc chat tay rira va chat vé sinh thong
thudng dwoc bénh vién chap thuan va khong chaa con. Co thé rira Gelli-Roll & nhiét do
khoang 108 ° F (42,2 ° C). Pam bao Gelli-Roll khéng vao may giit hoac may say. Tranh con
va chat tady manh, khdng pha lodng. Nhiing thi ndy c6 thé gdy nhuém mau hoic 1am cing bé
mit da cua dém. Rura sach san pham bang nudc sach dé loai bo bat ky du lwong nao tir cac
dung dich 1am sach. C6 thé sir dung dung dich ti I¢ pha tron 1:10 chét tay trang va nudc dé
lam sach.

Thai bo chan da sir dung theo phuong phap phu hop véi chinh sach / quy trinh caa bénh vién /
co quan ddi v&i cac hang muc 6 tiép xUc véi bénh nhan.

Chin ding mét 1an, chi dung cho mét bénh nhan

Quy trinh bao dudng chin c6 thé tai sir dung khdng ap dung cho chin sir dung mot lan. Thai
bo chan dugc thuc hién theo phuong phap phu hgp véi chinh sach / quy trinh cua bénh vién /
co quan d6i V6i cac hang muc ¢ tiép xtc véi bénh nhan.

3.9 BAODUONG CHAN NHIET

B4o hiéu nging hoat dong (RFS) 1a chi thi bang hinh anh va &m thanh vé tinh trang 13i c6 thé

xay ra trong hé thdng kiém soat nhiét 6. Cac bao hiéu RFS s& yéu cau phong sinh hoc va

phong bao tri cua bénh vién phai thuc hién kiém tra thiét bi va néu can thiét, phai sta chira

ngay lap tirc. Sau day 1a dau hiéu cho biét cac diéu kién khién phét sinh bao hiéu RFS:

e Mot hién thi "EE" trén man hinh hién thi nhiét d6 AM va s 13i (2, 3, 5, hoic 6) hién thi
trén man hinh hién thi nhiét 46 MAT.

e Nhiét d6 trong binh nuéc néng vuot qua do an toan gidi han tha cip ciing 1a mot béo hiéu
RFS va s& duoc chi dinh dén do bao hiéu HIGH TEMP.LIMIT va tiéng bip.
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e Tinh trang mit dién kéo dai hon 10 gidy ciing s& kich hoat bao hiéu RFS va s& duoc hién
thi bi dén LED bao POWER FAIL LIGHTS va tiéng bip.

Tat ca cac bao hiéu RFS déu duoc thdng bao bai tiéng bip c6 thé nghe thay va khéng thé tat
tiéng bang cach nhan nat SILENCE ALARM. Trang théi bao hiéu RFS duoc luu trit trong bo
nhé trong cia may va sé& khdng bi xoa di cho dén khi stra 161 va trinh ty thiét 1ap lai RFS duoc
thuc hién.

Khi diéu kién 13i da duoc stra chira, trinh tu dat lai RFS sau can dugc thuc hién dé x6a bao
hiéu khoi bo nhé trong cua thiét bi:
Nhan va gitr nut COOL INCREMENT BUTTON va COOL TEMP SET
BUTTON va SILENCE ALARM dé x6a bao hiéu RFS.

Thao tac nay s& dit lai bao hiéu RFS, tit tiéng bip va bat dén LED.
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3.10 DANH MUC KIEM TRA BAO DUONG HANG QUY PUQC YEU CAU

HEMOTHERM Model 400CE Sb sé ri.
Kiém tra khi
Ma Bénh Vién: hoan thanh

1. Ta ngoai va bd diéu khién trong tinh trang tét (nghia 1a khong bi xudc hoic mat cac bo
phan).
2. Tt ca cac nhan canh bao duoc dan dung céach.
3. Céc dau ndi ngat két ndi nhanh kin, thang, va khong b ro ri.
4. Day dién (tac 1a day dién khong bi cat, khdng 16 16i day) va phich cam (tac la khéng co
chét gap hoac bi thiéu) ¢ trong tinh trang tot.
5. Tat ca cac dén chi bao hoat dong (ché 6 4m & mat, may sudi, may bom, dién).
(Bam nat TEST INDICATORS trén ban phim, Phan 1.3)
6. Xa va lam sach bé chira (xem Phan 3.4).
7. Lam sach hé théng nudc (xem Phan 2.4).
8. Lam sach b loc nuéc (Xem Phan 3.6).
9. D6 day binh chira bang nudc cat (Xem Phan 3.4).
10. Lam sach binh ngung va ludi tan nhiét (xem Phan 3.7).
11. Kiém tra ro ri dong dién (tat ca cac gia tri do dugc nén nho hon 300 micro amps cho cac
don vi 115V va 500 amps cho cac don vi 230V). (Xem Hudng dan vé Op/Tech)
e Tat cyc thudng
e Titdao cuc O
e BAT phan cuc binh thudng (4m)
e BAT d4o cuc (am)
e BAT cuc thuong (mat)
e BAT dao cuc (mét)
Thuc hién kiém tra mirc d6 an toan gii han thap. (Xem Hudéng dan vé Op / Tech)
Thuc hién kiém tra mirc d6 an toan gidi han cao. (Xem Hudng dan vé Op / Tech)
Kiém tra diéu kién chan, 6ng, khép néi (kiém tra ro ri).
(Xem Phan 3.8)

Chir ky ctua Nguoi Kiém Tra Ngay kiém tra
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Water Temperature

AC Voltage
Outlet

Return

Drain

Power Cord Holder

Change Water Monthly

Clean Condenser Monthly
Clean Water Filter Quarterly
Equipotentiality

Protective Earth

Danger; Risk of Electric Shock

Power Fail

Disconnect Power Before Servicing

Earth (Ground)

Risk of Explosion: Do not use in the
Presence of Flammable Anesthetics

Type BF Equipment

Fill to Screen

Separate collection for electrical and

electronic
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AWARNING A

A physician's order is required for use and the setting of equipment and blanket
temperature. Check patient's temperature and skin condition of areas in contact with
blanket; also, check blanket water temperature at least every 20 minutes, or as directed by
physician. Pediatric patients, temperature-sensitive patients with vascular disease, surgical
patients, diabetics and Raynaud’s disease patients should be checked more frequently.
Notify the physician promptly of any change in patient status in order to avoid
serious injury or death.

The HEMOTHERM is to be operated by a professionally trained perfusionist — with a
physician’s order for the setting of equipment and blanket temperature.

Do not use the HEMOTHERM MODEL 400CE Blankets distal to arterial cross clamping.
Non-observance can lead to thermal injury.

Thermal injury may occur if heating/cooling blankets are used with a patient with an
ischemic limb.

Perfusionist must operate the HEMOTHERM when connected to extracorporeal circuit
heat exchanger. Lack of proper monitoring may result in serious injury or death.

The operator of the unit regulates the desired fluid temperature. Frequent observation
of the actual blood temperature and body temperature is required.

Perfusionist must monitor equipment continually during machine operation to ensure there
are no “alarms or intervention” required. Lack of proper monitoring may result in
serious injury or death.

No modification of this equipment is allowed without prior, written authorization from CSZ.
Failure to do so may result in damage to the HEMOTHERM system and/or patient
injury

The method of temperature control provided by all cooler/heater units presents the danger
of heating or cooling body tissues, particularly the skin and or blood, to a point where they
are injured, i.e., burns or frostbite, respectively. Depending on the extent and severity of
a burn, very serious and even fatal complications may arise.

Prevent excessive and/or prolonged tissue pressure and shearing forces, especially over
bony prominences. Failure to do so may result in tissue injury.

Do not place additional heat sources between the patient and blanket. Skin damage may
result.

Prep solutions have been reported to injure the skin when allowed to remain between
patients and a water-circulating heating blanket during prolonged procedures. The area
between the patient and the blanket should be kept dry to avoid injury to patient.

Proper sanitation procedures must be practiced and hygienic safety must be
maintained, to prevent contamination. Contamination can affect patient’s health, i.e.
skin irritation/rash or sepsis and infection may result.

Do not use the HEMOTHERM system in the presence of flammable anesthetics. Risk of
explosion can result.

Power interruption will cause the HEMOTHERM to revert to FILL MODE resulting in no
therapy to the patient. Follow instructions for desired mode to resume operation. Failure to
resume therapy could result in serious injury or death.

Any time water is found leaking into or around the unit, connecting hose, and/or blanket,
turn the unit off, disconnect the power cord from its power source, and correct the
problem before proceeding. Water leaks could lead to electric shock. Water leaks
could present a slip and/or fall hazard.
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AWARNING A

Proper sanitation procedures should be followed including, but not limited to, the
preventative maintenance described in this manual. Leaky blankets or hoses, as well as
unapproved blankets or hoses should never be used. Water leaks present a risk of
infection and should be handled accordingly.

Exercise extreme caution if the unit is used for patients who are electrically
susceptible (probe, catheter, or electrodes connected to the heart). Electrical Hazards
may result.

Materials of good thermal conductivity, such as water, gel and similar substances on the
blanket, with the HEMOTHERM not switched on may decrease the temperature of the
patient.

Do not position unit near any objects that can generate a strong electrical/magnetic field.
Unit has been investigated to be in compliance with IEC 60601-1-2. Potential
electromagnetic interference may result.

The repair, calibration, and servicing of the HEMOTHERM should be performed by qualified
Medical Equipment Service Technicians, Certified Biomedical Electronics Technicians, or
Certified Clinical Engineers familiar with good repair practices for servicing medical devices,
and in accordance with instructions contained in this manual. Improper repair can result in
damage to the HEMOTHERM system and patient injury.

The HEMOTHERM must be serviced and/or preventive maintenance must be performed at
specific intervals as outlined in the manual. . Improper repair and inadequate maintenance
can result in damage to the HEMOTHERM system and patient injury.

Always unplug the unit before accessing internal components during service. Failure to
unplug the unit could result in electric shock.

Before returning the HEMOTHERM to patient use after repairs, the FIRST TIME SET-
UP/SYSTEM TEST ROUTINE must always be performed. Improper repair and inadequate
maintenance can result in damage to the HEMOTHERM system and/or patient injury.

Remove the HEMOTHERM from service if the outer casing or key pad is cracked or internal
components are exposed. Contact with internal components could result in electric shock
or thermal injury to the patient or operator. Additionally, the patient or operator could be
exposed sharp edges.

Before performing any disassembly procedure, be sure the power switch is in the OFF/"O”
position and the power cord is unplugged from the receptacle. Electrical Hazards may
result.

Keep HEMOTHERM grille and condenser clean and free of debris and obstruction. Cool
air is taken in through the grille and warm air is evenly expelled through the bottom of the
unit. Both the air intake and outlet must be kept clear when the machine is in operation.
Blockage of the grille and condenser could result in the unit overheating which could
render the unit unable to provide adequate therapy and excessive surface temperatures
could cause injury to patient or operator. Keep unit, specifically the grille away from
curtains or other obstructions.

Do not use an adapter plug to by-pass the plug ground lug. Electrical Hazards may result.

Use only 20 Amp hospital grade receptacles or electric shock may result. (US only)

The HEMOTHERM unit has UL/IEC 60601-1 Class I, type BF applied parts and it should be
noted that internal and external electrically isolated components must remain isolated before,
during and after any maintenance or repair. Improper maintenance or repair can result in
patient injury or damage to the HEMOTHERM unit.
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AWARNING A

To avoid the risk of electric shock, this equipment must only be connected to a supply mains
with protective earth.

Inspect all blankets for mechanical damage before use. Do not use in proximity to sharp
objects. Blanket punctures can result in an increased risk of infection or electrical shock.

The warming of transdermal medications (patches) can increase drug delivery, resulting in
possible injury to the patient.

If a means is needed in retaining a patient either on or under a CSZ Hyper-Hypothermia
Blanket or the Connecting Hose, the means should not block the fluid pathways of the
HEMOTHERM unit. Failure to do so may result in inadequate treatment.
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ACAUTION A

Caution: Federal law restricts this device to sale by or on the order of a physician.

The circulation system operates with distilled water only. Do not use deionized water. Do
not use alcohol. Alcohol may cause heat exchanger, blanket, and/or unit deterioration.

Do not operate without water, to avoid damage to internal components.

Do not overfill. Overfilling may result in overflow when the water in the blanket drains back into
the system when the system is turned off.

Be careful to not put any strain on any of the electrical cables connected to the circuit
boards.

Always drain the HEMOTHERM to a sanitary drain because bio-contaminants may be present
in the unit’'s water supply.

Working with electronic boards, plugs, and cables requires delicate handling. Proper
Electrostatic Discharge procedure should be followed during replacement of any electronic
board.

For safe handling and use of chemicals follow manufacturer guidelines.
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TECHNICAL HELP

United States and Canada Telephone 1-513-772-8810
Cincinnati Sub-Zero Products, Inc. Toll Free 1-800-989-7373
12011 Mosteller Road Fax 1-513-772-9119

Cincinnati, OH 45241

AUTHORIZED EUROPEAN REPRESENTATIVE:

[ECIREP CEpartner4U, BV

Esdoornlaan 13

3951 DB Maarn

The Netherlands
www.CEpartner4U.eu

BEFORE YOU CALL FOR SERVICE...

To help us better serve you, please have the serial number of your HEMOTHERM unit
ready when you call for parts or service. The serial number is located on the side panel
of the unit along with the part number.

IN-WARRANTY REPAIR AND PARTS

All parts on your Hemotherm unit are covered by a one-year warranty. To return defective
parts or units, first obtain a Returned Materials Authorization (RMA) number from our
Medical Technical Service department. A Hemotherm shipping carton will be sent to you,
if needed. Note: There is a service charge for a replacement shipping carton.

RECEIVING INSPECTION

After unpacking the HEMOTHERM System, be sure to inspect the system for concealed
damage. Retain all packing material and carefully describe or photograph any damage.
Notify the carrier at once and ask for an inspection (in writing). Failure to do this within 15
days may result in loss of claim. Do not return the equipment to Cincinnati Sub-Zero. Call
our Medical Technical Service department for further instructions. Refer to the section
TECHNICAL HELP for phone numbers.

IMPORTANT SAFETY INFORMATION

Refer to this manual for instructions and caregiver information. Read and understand all
precautionary information before using, prescribing, or servicing the HEMOTHERM unit.
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SHIPPING PARTS

Parts to be returned to the factory must be carefully packaged, especially the circuit boards.
These boards should be cushioned in static safe packaging material to prevent damage
from Electro Static Discharge (ESD).

NOTE: SHIPPING DAMAGE WILL BE THE
RESPONSIBILITY OF THE SHIPPER.
INSURE IF NECESSARY.

NOTE: IF CIRCUIT BOARDS ARE NOT SHIPPED
IN STATIC SAFE PACKAGING,
WARRANTY WILL BE VOID.

If shipping complete unit, to avoid freezing or damage to packaging, the entire system
must be drained before shipping. See Section 3.4 MAINTENANCE OF THE WATER
RESERVOIRS for proper procedures.

Worldwide Order Placement

United States and Canada Telephone........ 1-513-772-8810
(U.S.) Toll Free........ 1-800-989-7373
FaX.....ooooonee. 1-513-772-9119

Healthlink Europe
Centaurusweg 123
5015 TC Tilburg
The Netherlands
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SECTION 1. INTRODUCTION

To provide the maximum patient safety during the use of the HEMOTHERM Model 400CE
Dual Reservoir Cooler/Heater system, a thorough knowledge and understanding of the
system, and its correct application and operating use are required. Each person who is
responsible for use or direction of use of the system, such as physicians, perfusionists,
technicians and operators must read and understand this operating manual and all
precautions and warnings prior to use. It is recommended that this manual be reviewed at
least semi-annually as a refresher for safe operation and application. For proper knowledge
and understanding, in-service is available upon request.

All service associates, who interface with this equipment, must read and understand this
Operation Manual in its entirety prior to maintaining or operating the equipment.

1.1 GENERAL SAFETY PRECAUTIONS

The HEMOTHERM has internal self-diagnostics that could prevent the equipment from
operating improperly. The most serious of these are the Remove from Service (RFS)
alarms. The RFS alarms will require the equipment to be repaired immediately. They are
indicated by an “EE” on the Heat side temperature display and a number on the Cool side
temperature display. Too high of a temperature in the heat reservoir is also an RFS alarm
and will be indicated by the appropriate red LED indicator. All RFS alarms will be
announced by an audible alarm that cannot be muted.

High and low temperature limiting thermostats are preset at the factory and should
perform satisfactorily for the life of the HEMOTHERM unit. Except for refrigeration
component repairs, the repair and servicing of the HEMOTHERM unit requires no special
tools. However, no attempt should be made to perform any of the repairs or service
procedures outlined in this manual unless the proper skills and knowledge are
possessed.

If water is found leaking into or around the HEMOTHERM unit prior to or during the
operating procedure discussed here, immediately disconnect power to the unit and
correct the malfunction before proceeding.

Before performing any disassembly procedure, press the power switch to the OFF/“O”
position and unplug power cord from receptacle.

Exercise extreme caution if this equipment is used on electrically susceptible patients
(probe, catheter or electrodes directly connected to the heart). Always test for current
leakage before returning unit to service. Additional warnings are expressed at
appropriate points in the manual.

See the Warnings and Cautions in the front of this manual.

Page 13 of 46



OPERATION MANUAL HEMOTHERM MODEL 400CE

1.2 INTENDED USE

The HEMOTHERM® Model 400CE Dual Reservoir Cooler/Heater is used to lower,
maintain, or raise the temperature of the water flowing through a Blood Oxygenator / Heat
Exchanger that is used to cool or warm blood during cardiopulmonary bypass procedures
lasting six hours or less. The Hemotherm Dual Reservoir Cooler/Heater may also be
used with a hyper / hypothermia blanket under the patient to provide warming through
conductive heat transfer.

The HEMOTHERM is capable of delivering temperature controlled water to blood heat
exchanger(s) and one (1) blanket in the full range of controllability between 3°C - 42°C.

There are many variables that affect the heating or cooling of the patient in the
extracorporeal circuit. Some of these include the patient's weight, blood flow, gas flow
and oxygenator/heat exchangers. The HEMOTHERM has been designed to provide high
water flow rates at low pressure for safe and highly efficient operation with a blood
oxygenator/heat exchanger.

The HEMOTHERM can help maintain normal body temperature (normothermia)
particularly during lengthy surgical procedures or where the ambient (room) temperature
is set low. This can be done with the use of a Hyper-Hypothermia blanket underneath the
patient.

1.3 DESCRIPTION, EXTERNAL FEATURES AND PRODUCT PARTS

The HEMOTHERM Model 400CE Dual Reservoir Cooler/Heater consists of a primary unit
that has a water cooling system and a water heating system. These share a common
pump, filter and distribution outlet connections. Each water cooling/heating system has
its own reservoir, cooler/heater hardware, water level switch, temperature sensor and
associated plumbing.
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FIGURE 1-1, UNIT FRONT PARTS VIEW

Reference Figure 1-1, Unit Front Parts View

1. HANDLES - The handles permit the operator to grip the unit when moving.
2. CONTINUOQUS HINGE - Provides durable smooth lid operation.

3. RESERVOIR LID — Covers the reservoir area.

4. LID HANDLE — Allows the user to easily grip the lid for opening.

5. 1/2 INCH QUICK-CONNECT PLUG OUTLET - This fitting is for the connection of the
tubing that is connected to the user provided heat exchanger.

6. 1/8 INCH QUICK-CONNECT PLUG OUTLET - This fitting is for the connection of the
tubing that is connected to the user provided optional blanket.

7. 1/2 INCH QUICK-CONNECT SOCKET INLET — This fitting is for the connection of the
tubing that is returned from the user provided heat exchanger.

8. 1/8 INCH QUICK-CONNECT SOCKET INLET - This fitting is for the connection of the
tubing that is returned from the user provided optional blanket.

9. MAINS POWER CORD - For connection to the mains power receptacle.

Page 15 of 46



OPERATION MANUAL HEMOTHERM MODEL 400CE

10

11

12.

13.

14.

15.

16.

17.

1/4 INCH QUICK-CONNECT DRAIN OUTLETS - The left outlet drains the cool
reservoir. The right outlet drains the heat reservoir.

MAINS POWER SWITCH — Controls power to the entire unit and the remote control (if
it is connected). Includes integrated circuit breaker for unit over-current protection.

GRILLE SCREWS — Allow easy access to clean the front of the condenser.
GRILLE - Provides air flow and protection to the condenser.
KEY PAD — Main control interface for all unit operations.

CONTROL BOARD (behind keypad) — Electronics package with precision dual
microprocessor control and redundant water temperature safeties.

REMOTE CONTROL PORT - For connection of extension cables that lead to the
Remote Control, Model 414CE. One or two 25 foot cables may be used for a maximum
reach of 50 feet.

EQUIPOTENTIALITY GROUND - Provided to allow connection to the patient area
common equipotential ground system.
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10.

11.

12.

13.

Reference Fiqures 1-2,1-3, 1-4, & 1-5 Keypad Views

TEMPERATURE DISPLAY WINDOWS — Left side indicates heat reservoir temperature.
Right side indicates cool reservoir temperature. This display is also used to display the
set point temperature when the control is in the temp set mode.

HEATER STATUS LIGHTS — When illuminated these indicate that the controller is
signaling the heaters to be on. These lights will not indicate a heater that is
malfunctioning or inoperative due to a burned out heater element or wire break.

TEST INDICATORS BUTTON — When pressed this button will turn on all of the keypad
indicators and test the audible alarm.

SILENCE ALARM BUTTON — When pressed this button will temporarily silence the
alarm if it is not a Remove from Service (RFS) issue.

LOW TEMP LIMIT LIGHT — When illuminated the cool reservoir temperature is lower
than should be allowed by the safety limits.

COOL LOW WATER LIGHT —When illuminated water needs to be added to the cool
reservoir.

COOL MODE BUTTON / LIGHT — When pressed this button along with the pump
button will start the cool reservoir conditioning to obtain the indicated set point
temperature. The light will be illuminated when the unit is in cool mode.

COOL DECREMENT BUTTON — When pressed this button will decrease the
temperature set point indicated on the cool temperature display.

COOL TEMP SET BUTTON — When pressed this button will indicate the desired set
point temperature of the cool reservoir on the cool temperature display.

COOL INCREMENT BUTTON — When pressed this button will increase the
temperature set point indicated on the cool temperature display.

COOL INSTRUCTIONS — Abbreviated instructions on how to adjust and set the cool
reservoir temperature. To completely understand the operation of the unit, consult
appropriate sections in this manual.

PUMP BUTTON — When pressed this button will turn on the pump that circulates water
in and out of the unit. This button must be pushed after the cool button is pushed if you
want to cool the water in the cool reservoir or for unit preconditioning. The pump does
not need to be on to allow the heaters to come on. The light will be illuminated when
the controller is signaling the pump to operate.

HEAT INSTRUCTIONS — Abbreviated instructions on how to adjust and set the heat

reservoir temperature. To completely understand the operation of the unit, consult
appropriate sections in this manual.
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14. HEAT DECREMENT BUTTON — When pressed this button will decrease the
temperature set point indicated on the heat temperature display.

15. HEAT TEMP SET BUTTON — When pressed this button will indicate the desired set
point temperature of the heat reservoir on the heat temperature display.

16. HEAT INCREMENT BUTTON — When pressed this button will increase the temperature
set point indicated on the heat temperature display.

17. HEAT MODE BUTTON / LIGHT — When pressed, this button will put the unit in heat
mode. It will start the heat reservoir conditioning to obtain the indicated set point
temperature. Unlike the cool mode button this button will allow the heaters to turn on
independent of the pump operation. The light will be illuminated when the unit is in heat
mode.

18. POWER FAIL LIGHTS — When illuminated these lights will flash alternately to indicate
that during operation, the unit has become unplugged or otherwise lost power and the
power switch was in the on position.

19. HEAT LOW WATER LIGHT — When illuminated water needs to be added to the heat
reservoir.

20. HEAT HIGH TEMP LIMIT LIGHT —When illuminated the heat reservoir temperature is
higher than should be allowed by the safety limits.

1.4 FUNCTION OF HEMOTHERM MODEL 400CE COOLER/HEATER

The HEMOTHERM Model 400CE Cooler/Heater is used to lower/raise the blood
temperature and/or maintain blood temperature, as required, through conductive heat
transfer of conditioned water. The conductive heat transfer is accomplished through a
blood oxygenator/heat exchanger unit, along with the use of a blanket under the patient
for the re-warming phase, if desired. The complete system usually comprises the
HEMOTHERM Cooler/Heater unit and reusable or disposable blanket on the O. R. Table-
Adult, Pediatric, or Infant size. Available blankets are: the reusable PLASTIPAD® or
GELLI-ROLL® blankets (polyurethane) and the disposable MAXI-THERM®, and MAXI-
THERM® LITE blankets.

There is also an optional Remote Control, Model 414CE available that will allow the unit
to be controlled from 25 or 50 feet away.
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1.5 COOLING SYSTEM

The HEMOTHERM 400CE cooling system consists of:

Mechanical refrigeration system

Cool water reservoir

Water re-circulation pump

Power & control system

Low temperature safeties

Low water level cut off safety

Non-conductive electrical isolation refrigerant hoses

NouokrwnhE

With a capacity to lower the water temperature, a reduction of blood temperature is
produced. It is important to remember that there is no direct relationship between this
and the rate of change in the blood temperature. The re-circulation pump and water flow
circuitry have been designed for high flow rate to maximize the blood-to-water heat
transfer efficiency.

The cooling system's temperature controller allows the equipment operator to set the
temperature range from +3°C to +32°C. Independent Low Limit Equipment Safeties on
the control board provides low limit equipment protection and is factory preset at 2°C.

This is a redundant safety system in that there are two independent Low Limit Equipment
Safeties preset at 2°C.

AWARNING A

The HEMOTHERM unit has UL/IEC 60601-1 Class |, type BF applied parts internal and
external electrically isolated components must remain isolated before, during and after any
maintenance or repair. Improper maintenance or repair can result in patient injury or
damage to the HEMOTHERM unit.

1.6 HEATING SYSTEM

The CSZ HEMOTHERM heating system consists of:

Dual element Heater

Heat water reservoir

Water recirculation pump
Power & control system

High temperature safeties
Low water level cut off safety

R A

The 115V / 1500 watt dual element heater has 1250 high and 250 low watt elements.
The 230V / 1750 watt dual element heater has 1500 high and 250 low watt elements.
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When in cool mode, the low wattage heater will pre-warm the water to the desired
temperature set point for that reservoir. While in the heat mode, the water is heated with
both high and low wattage elements. It is important to remember that there is no direct
relationship between the temperature in the reservoirs and the rate of change in the blood
temperature.

An over temperature limit (OTL) alarm automatically monitors the actual heat side
reservoir temperature and compares it to the heat side set point. If the actual display
temperature increases above the set point by 1°C or more for longer than two (2) minutes
the high temperature limit LED on the front panel will flash and the alarm will sound a
short beep. Once the temperatures are within 1°C the alarm will clear.

If the controller should happen to fail at the 42°C set point, the HIGH TEMP. LIMIT light
on the key pad will illuminate and the alarm will sound at 44°C. The primary high
temperature safety is designed to automatically shut off the heaters at 44°C. The heating
system will come back on after approximately a 1°C temperature drop below the heat set
point.

This is a redundant system in that there is a secondary high temperature safety preset at
46°C. If the primary high temperature safety should happen to fail at 44°C, the HIGH
TEMP. LIMIT light on the key pad will illuminate and alarm will sound at 46°C and the
heaters will turn off automatically. If this should occur, the system should be inspected by
the hospital's maintenance or engineering department. This is a Remove from Service
(RFS) alarm.

1.7 WATER CIRCULATION SYSTEM

The HEMOTHERM 400CE circulation system consists of:

1. Two water reservoirs
Cool Reservoir - (8 gts. - 7.6 liters)
Heat Reservoir - (6 gts. - 5.7 liters)
One recirculation pump
Four water flow control solenoid valves
One water filter
Six quick-connect fittings
Interconnecting water piping

ouahrwWN

Selection of the heat or cool mode determines which water flow circuit is used.

HEAT MODE: Pump draws water from the heat reservoir and circulates it through
the water filter to the quick-connect fittings connected to the device in use (blood
oxygenator/heat exchanger and/or blanket). Returning water flows back into the
same heat reservoir. The circulation system operates with distilled water only.

COOL MODE: Pump draws water from the cool reservoir and circulates it through
the water filter to the quick-connect fittings connected to the external device(s).
Returning water flows back into the same cool reservoir.
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ACAUTION A

The circulation system operates with distilled water only. Do not use deionized water.
Do not use alcohol. Alcohol may cause heat exchanger, blanket, and/or unit
deterioration.

Flow rate capacity is as follows:

Through 1/2" quick-connect fittings: approximately 3.5 GPM with a short hose loop
and flow meter attached to the fittings.
(13 liters/minute).*

* Actual flow rate will vary depending upon brand and model number of heat exchanger
used and also upon length and type of tubing leading to and from heat exchanger.

1.8 GENERAL OPERATION

1. Collect all Supplies and Equipment:

A. HEMOTHERM Cooler/Heater unit: Include connecting hoses to the
extracorporeal circuit heat exchanger making sure that all connections are
tight and secure.

B. Extracorporeal circuit heat exchanger: Make sure that there are no leaks.
C. Hyper-Hypothermia blanket: Make sure that there are no leaks.

2. Place HEMOTHERM unit in O.R. suite as close to the heat exchanger as
possible and verify tight and secure connections to both the HEMOTHERM
and extracorporeal circuit heat exchanger.

3. Read the operating instructions on the keypad and in this manual. Familiarize
yourself with the name and location of all features and controls shown in this
manual.

4. Check the level of the distilled water in both fluid reservoirs to make certain
they are filled to where water can be seen in bottom of the strainer. (Heat
reservoir holds 6 qgts. (5.7 liters) and the Cool reservoir holds 8 gts. (7.6
liters). Itis necessary to add water after each use to replace water left in
disposable heat exchanger and Hyper-Hypothermia blanket.

5. Make sure the power switch is in the "OFF" position.
6. Inspect the power cord plug for bent or missing prongs. Insert the plug into a

properly grounded, securely mounted receptacle. Grounding reliability can
only be achieved when connected to an equivalent hospital grade receptacle.
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Do not bypass the third or grounding prong. An electrical hazard may result if
it is bypassed, removed, or otherwise rendered useless.

7. Lay the Hyper-Hypothermia blanket flat on the O.R. table with hose
attachment coming off the table as close as possible to where the
HEMOTHERM unit will be placed.

8. Test-Indicators: Energize and De-energize all display segments and all
LED's. Press the power switch to the "ON" position.

NOTE: The HEMOTHERM unit will go through a short self calibration procedure
with both displays blank and then through a fill mode for approximately forty-
five seconds. The displays will show FI on the Heat side and LL on the Cool
side spelling out FILL. This allows the unit to calibrate and prime the pump
automatically.

A. Press "HEAT" or "COOL" for desired mode of operation. (Flashing
Temperature is set point; Non-Flashing is actual reservoir temperature).
Preset temperatures are 3°C -cooling; 42°C -heating.

B. Select Cool - cool display will flash when below 10°C until pump switch is
activated. Then it will display actual water temperature and the
compressor will start up.

C. If you wish to change the setting, press the "Temp Set" switch. The
display will flash the previous set point temperature or 3°C if the unit has
just been turned on.

NOTE: You have five seconds to press one of the arrows or the temperature
readout will return to the actual reservoir temperature. Depress either the
"up"” or "down" arrow to raise or lower the set point temperature to the
desired setting.

D. Press the "Cool" switch. When ready to circulate the water, press the
pump switch.

ANOTE A

The temperature cannot be set below 10°C without activating the “Pump” switch. If the
operator attempts to do so, the set point temperature will flash until the “Pump” switch is
activated. Then it will display the actual temperature and the compressor will activate.

E. The HEMOTHERM will automatically pre-warm the heat reservoir while
cooling to the desired water temperature. To adjust the pre-warm set
point, press the "Temp Set" switch. The display will flash the previous set
point temperature or 42°C if the unit has just been turned on.

NOTE: You have five seconds to press one of the arrows or the
temperature readout will return to the actual reservoir temperature. Press
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10.

11.

12.

13.

either the "up” or "down" arrow to raise or lower the set point temperature
to the desired setting.

NOTE: When the compressor cycles off, full heat comes on until the
temperature of the heat reservoir is within 1°C of the set point. If the
compressor cycles back on, only the low wattage heater element remains
on.

F. The unit will not cool below 10°C unless the pump is activated.

G. Select the "HEAT" switch. Press the "Temp Set" switch. The display will
flash the previous set point temperature or 42°C if the unit has just been
turned on.

NOTE: You have five seconds to press one of the arrows or the
temperature readout will return to the actual reservoir temperature. Press
either the "up" or "down" arrow to raise or lower the desired setting.
Depress the heat switch.

H. When ready to circulate the water, press the "Pump" switch.

After the cool water is preconditioned, proceed to connect your heat
exchanger to the 1/2" quick-connect fittings.

NOTE: You may want to turn off the pump or the flow indicator shut-off valve
first if you choose not to circulate cool water through the heat exchanger at
this time.

Check physician's instructions to determine the desired cool and/or heat set
point temperatures.

At this point, you may choose to maintain normal body temperature or you
may choose to cool the blood.

Maintain normothermia by setting the desired temperature, pressing the heat
mode switch, and making sure the pump is on. The "HEAT" temperature
displayed is the water temperature circulating through the heat exchanger
and the Hyper-Hypothermia blanket (if you choose to use a blanket).

NOTE: The precision dual microprocessor controller will supply the
appropriate amount of wattage to the heater in order to maintain temperature.

Cool the blood by setting the desired fluid temperature. Using the cool mode
"temp set”, you may choose 3°C for better efficiency. The "COOL"
temperature displayed is the fluid temperature circulating through the heat
exchanger.

NOTE: The compressor will cycle on and off to maintain the set point
temperature.
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14. Maintain final hypothermia temperature by resetting the Cool set point
temperature to 10°C and turning off the pump when you reach the
hypothermia temperature desired. If the temperature should tend to rise,
reactivate the pump allowing the cool water to circulate through the heat
exchanger and as a result bring the blood temperature down again.

15. Preset your hot water temperature to the desired initial re-warming
temperature.

16. The units will re-warm by activating the "HEAT" switch. The Hemotherm will
receive the maximum wattage of heat to raise the hot water fluid temperature
to the set point temperature. At this point, if desired, connect your Hyper-
Hypothermia blanket to the 1/8" quick-connect fittings of the HEMOTHERM
unit to maximize re-warming efficiency.

ANOTE A

If you happen to overshoot your desired "HEAT" water temperature, you may push the
"COOL" switch for five to ten seconds allowing the water in the water lines and heat
exchanger to empty into the "COOL" water reservoir. Switching back to the "HEAT"
mode will allow cool water in the water lines and heat exchanger to be mixed into the
"HEAT" water, in turn cooling the temperature of that water a few degrees (1°- 4°C)
depending on the difference in temperature between the two reservoirs. The same can
be done if you overshoot your desired cool water temperature.

e To discontinue operation, simply turn off the power switch and disconnect all lines
leading to the heat exchanger and/or blanket from the HEMOTHERM unit.

1.9 REMOTE CONTROL OPTION

ANOTE A

The Model 400CE will only work with the Model 414CE Remote control and cables and
is not compatible with the HEMOTHERM Model 400M or Model 400MR units.

All HEMOTHERM units are equipped with a remote control port. The remote control port
connection is located on the right side of the unit, near the power switch/circuit breaker. If
the remote control option is purchased, the “assembly" will include a mating 25 foot cable,
the remote control unit, and a mounting clamp.

To install the remote control option, first turn the HEMOTHERM unit power switch off.
Mount the remote control in a convenient place utilizing the universal mounting clamp
provided. Connect the cable between the two devices and secure in place by tightening
the screws attached to the cable housing. The remote control will operate the same as
the key pad located on the HEMOTHERM main unit.
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1.10 HEMOTHERM SYSTEM EQUIPMENT & ACCESORIES

Cat. No. HEMOTHERM Equipment

400CE HEMOTHERM Dual Reservoir Cooler/Heater
414CE Remote Control (includes UMC-1 and 25 ft cable)
420 Flow Indicator with Shutoff Valve Assembly
UMC-1 Universal Mounting Clamp

MAXI-THERM® Single-Patient Use Blankets (Vinyl)

276 Adult/O. R. Table Size (24" x 60")

274 Pediatric Size (22" x 30")

273 Infant Size (12" x 18")

286 9' Connecting Hose

(Extra Length Hoses Available Upon Request)

MAXI-THERM® LITE Single Patient Use Blankets

876 Adult/O.R. Table Size (25" x 64”)
874 Pediatric Size (25” x 33”)

873 Infant Size (13" x 18”)

286 9' Connecting Hose

(Extra Length Hoses Available Upon Request)

PLASTIPAD® Reusable Blankets (Polyurethane)

196CPC PlastiPad Adult, CPC
194CPC PlastiPad Pediatric, CPC
193CPC PlastiPad, Infant CPC

195N PlastiPad Narrow Adult

196 Adult/O. R. Table Size (24" x 60")

194 Pediatric Size (22" x 30")

193 Infant Size (12" x 18")

186 9' Blanket Extension Hose With Couplings

(Extra Length Hoses Available Upon Request)

GELLI-ROLL® — Reusable Hypo-Hyperthermia Blanket

195P 73 x 21 x .625 inch thick
194P 31 x 24 x .625 inch thick
193P 20 x 13 x .625 inch thick
286 9' Connecting Hose
(Extra Length Hoses Available Upon Request)
52103 Gelli-Roll Repair Kit
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1.11 HEMOTHERM SYSTEM EQUIPMENT SPECIFICATIONS

PHYSICAL

e Dimensions:
22"W x22"D x 32" H
(56cm W x 56cm D x 81cm H)
e Floor space consumed:
484 in®. (3,123 cm?)
e Weight: 198 Ibs. (89.8kg.)
e Cabinet construction: 16 gauge steel
e Warm air flow: bottom (downward)

CIRCULATING SYSTEM

Reservoir Capacity:
Cool - 8 gts. (7.6 liters)
Heat - 6 gts. (5.7 liters)

Reservoir Fluid: Distilled Water Only
Reservoir Opening: Easy-to-Fill
Reservoir Construction: Plastic

Flow Rate:

e 13 Liters/Minute (3.5 GPM) through self-
sealing quick connect fittings

e 15 Liters/Minute (4 GPM) with flow
through quick connect fittings

Maximum Pressure:
12.5 PSI - Heat Exchanger and Blanket

Connections:

e 1 Set 1/2" quick connect fittings for Heat
Exchanger

e 1 Set 1/8" quick connect fittings for
Blanket

e 1 Set 1/4" quick connect fittings for
draining (on unit)

e 1 Additional set 1/2" quick connect
fittings included for tubing

ELECTRICAL

Electrical Characteristics:
e 115VAC, 50/60HZ, 16 Amps
e 230VAC, 50/60HZ, 9 Amps

Outlets Required:
e 115VAC - 20 Amps, AC grounded
hospital grade plug
e 230VAC - 15 Amps, AC grounded
with European plug

Circuit Breaker Rating:
In power switch

e 115VAC, 20 Amps
e 230VAC, 15 Amps

Mains Supply Isolation:
e Two-Pole Mains Power Switch
SAFETY

Secondary Hi Limit Thermostat:
46°C + 0.5°C

Primary Hi Limit Thermostat:
44°C £ 0.5°C

Low Limit Thermostats:
2°C £ 0.5°C

ENVIROMENTAL CONDITIONS

Ambient Temperature (transportation and
storage):
-40°C — 50°C (-40°F — 122°F)

Humidity (transportation and storage):
5% — 95%
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COOLING SYSTEM

Compressor: %2 HP oversize

Fluid Cooling Range: 32°C to 3°C

CONTROL SYSTEM

Fluid Temp Control Range: 3°C to 42°C

Fluid Temp Control Accuracy:
e Set-points 3°C-5°C and 40°C-42°C:
+0.5°C
e Set-points 5°C-40°C: £ 1.0°C

Fluid Temp Setting: 1°C

HEATING SYSTEM

Power Rating:
115 VAC: 1500 Watts of Heat
230 VAC: 1750 Watts of Heat
Fluid Heating Range: 25°C to 42°C

Time to Heat:
23°C#+ 2°C to 37°C in 15 minutes or less

SERVICEABILITY

Special Tools Required - No

WARRANTY PERIOD

1 year parts if not returned to CSZ.

1 year parts and labor if returned to CSZ

SERVICE LIFE

The expected service life / lifetime of the Hemotherm Model 400CE is twelve (12) years
from the date of manufacture provided the product is not subject to misuse, negligence,
accident or abuse and under the conditions that the device is properly used as intended,
and serviced and maintained according to the Operation / Technical Manual provided with

the device.
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1.12 ESSENTIAL PERFORMANCE TABLE

Patient Protection

= Water Temperature Control
Water Temperature Setpoint Limits
Water High Temperature Limit
Water Low Temperature Limit
Low Water Level in the Reservoir
Temperature Sensor Malfunction
Water Flow Rate
System Pressure

1.13 HEMOTHERM CLASSIFICATION AND CERTIFICATIONS

This unit is a Class Il medical device according to the US FDA CDRH.

This unit has been certified to IEC 60601-1 Class I, Type BF Applied Part.

R

WSSIF/  EQUPNENTWITHRESPECTTO
Ry 4 ELECTRIC SHOCK, FIRE AND
MECHANICAL HAZARDS ONLY IN
C I- US ACCORDANCE WITH UL60601-1,
® IEC60601-1, ASTM F2196-02, CAN/CSA-
C22.2 No. 601.1 AND IEC60601-1-2

16HV

This unit is Class llb according to the Medical Device Directive MDD 93/42/EEC required

by
The Council of the European Communities

C € 0344

Manufactured under the quality system requirements of ISO 13485.
Degree of protection against harmful ingress of water is IPXO.
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EMC COMPATIBILITY TABLES ACCORDING TO IEC 60601-1-2

Guidance and manufacturer’s declaration — electromagnetic emissions

The Hemotherm, Model 400CE is intended for use in the electromagnetic environment specified below. The customer or the user of
this unit should assure that it is used in such an environment.

Emissions tests Compliance Electromagnetic environment — guidance

RF emissions The I_-|emotherm, Mo_del 400CE uses RF energy only for its internal
Group 1 function. Therefore, its RF emissions are very low and are not

CISPR 11 likely to cause any interference in nearby electronic equipment.

RF emissions The Hemotherm, Model 400CE is suitable for use in all

CISPR 11 Class A establishments other than domestic and those directly connected to

- — the public low-voltage power supply network that supplies buildings

Harmonic emissions used for domestic purposes.
Class A

IEC 61000-3-2

Voltage fluctuations/

flicker emissions Complies

IEC 61000-3-3

Guidance and manufacturer’s declaration — electromagnetic immunity

The Hemotherm, Model 400CE is intended for use in the electromagnetic environment specified below. The customer or the user of the
Hemotherm, Model 400CE should assure that it is used in such an environment.

Immunity test

IEC 60601 test level

Compliance level

Electromagnetic environment - guidance

Electrostatic
discharge (ESD)

IEC 61000-4-2

16 kV contact

+8 kV air

+6 kV contact

+8 kV air

Floors should be wood, concrete or ceramic tile. If floors
are covered with synthetic material, the relative humidity
should be at least 30%.

Electrical fast

+2 kV for power supply

+2 kV for power

Mains power quality should be that of a typical

transient/burst lines supply lines commercial or hospital environment.
IEC 61000-4-4 +1 kV for input/output +1 kV for input/output
lines lines
Surge +1 kV differential mode +1 kV differential Mains power quality should be that of a typical
mode commercial or hospital environment.
IEC 61000-4-5 +2 kV common mode

+2 kV common mode

Voltage dips, short
interruptions and
voltage variations on
power supply input
lines

IEC 61000-4-11

<5% Ut
(>95% dip in Ur)
for 0,5 cycle

40% Ut
(60% dip in Uy)
for 5 cycles

70% Ut
(30% dip in Uy)
for 25 cycles

<5% Ut
(>95% dip in Ur)
for 0.5 cycle

40% Ut
(60% dip in Ur)
for 5 cycles

70% Ut
(30% dip in Uy)
for 25 cycles

Mains power quality should be that of a typical
commercial or hospital environment. If the user of the
Hemotherm, Model 400CE requires continued operation
during power mains interruptions, it is recommended that
the Hemotherm, Model 400CE be powered from an
uninterruptible power supply or a battery.

<5% Ut <5% Ut
(>95% dip in Uy) (>95% dip in Ur)
for5s for5s
Power frequency 3 A/m 3 A/m Power frequency magnetic fields should be at levels

(50/60 Hz) magnetic
field

IEC 61000-4-8

characteristic of a typical location in a typical commercial
or hospital environment.

Note: Uris the a. c. mains voltage prior to application of the test level.
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Guidance and manufacturer’s declaration — electromagnetic immunity

The Hemotherm, Model 400CE is intended for use in the electromagnetic environment specified below. The customer or the user of the
Hemotherm, Model 400CE should assure that it is used in such an environment.

Immunity test IEC 60601 test level Compliance level Electromagnetic environment - guidance

Portable and mobile RF communications equipment
should be used no closer to any part of the Hemotherm
Model 400CE, including cables, than the recommended
separation distance calculated from the equation
applicable to the frequency of the transmitter.

Recommended separation distance

Conducted RF 3Vrms 3Vrms d=12\P

IEC 61000-4-6 150 kHz to 80 MHz

Radiated RF 3Vim 3Vim d=12VP 80 MHz to 800 MHz
IEC 61000-4-3 80 MHz to 2,5 GHz d=2 3\/P 800 MHz to 2.5 GHz

Where P is the maximum output power rating of the
transmitter in watts (W) according to the transmitter
manufacturer and d is the recommended separation
distance in meters (m).

Field strengths from fixed RF transmitters, as determined
by an electromagnetic site survey, % should be less than
the compliance level in each frequency range.

Interference may occur in the vicinity of equipment
marked with the following symbol:

)

NOTE 1: At 80 MHz and 800 MHz, the higher frequency range applies.

NOTE 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection from
structures, objects and people.

a Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile radios,

amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicated theoretically with accuracy. To assess the
electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be considered. If the measure
field strength in the location in which the Hemotherm, Model 400CE is used exceeds the applicable RF compliance level above,
the Hemotherm, Model 400CE should be observed to verify normal operation. If abnormal performance is observed, additional
measures may be necessary, such as re-orienting or relocating the Hemotherm, Model 400CE.

Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.
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Recommended separation distances between portable and mobile RF communications equipment
and the Hemotherm, Model 400CE

The Hemotherm, Model 400CE is intended for use in an electromagnetic environment in which radiated RF disturbances are controlled.
The customer or the user of the Hemotherm, Model 400CE can help prevent electromagnetic interference by maintaining a minimum
distance between portable and mobile RF communications equipment (transmitters) and the Hemotherm, Model 400CE as
recommended below, according to the maximum output power of the communications equipment.

. Separation distance according to frequency of transmitter
Rated maximum output m
power of transmitter
150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2,5 GHz

W d=12\P d=12\P d=23\P
0,01 0,12 0,12 0,23

0,1 0,38 0,38 0,73

1 1,2 1,2 2,3

10 38 3,8 73

100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in meters (m) can be
estimated using the equation applicable to the frequency of the transmitter, where P is the maximum output power rating of the
transmitter in watts (W) according to the transmitter manufacturer.

Note 1: At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

Note 2: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection from
structures, objects and people.

Supplemental certification information available on request.
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SECTION 2. OPERATING INSTRUCTIONS

2.1 INITIAL SET-UP

Steps 1-11 should be followed the first time the HEMOTHERM unit is set-up. For
subsequent operation, refer to General Operation Instructions.

1.

Collect proper equipment and supplies.

HEMOTHERM unit.

Extracorporeal circuit with blood heat exchanger.

Hyper-Hypothermia blanket (optional).

17 gts. (16 liters) of distilled water. [The cool reservoir holds 8 gts. (7.6
liters), the heat reservoir holds 6 gts. (5.7 liters), the blanket (adult) holds 2
gts. (1.9 liters) and approximately 1.5 qgts. (1.4 liters) will be required to fill
the connecting lines and the heat exchanger]. No alcohol should be used.

TOw>

Make sure power switch is in the OFF/”O” position.

Lift the reservoir lid and remove individual reservoir covers. Fill the cool
reservoir with 8 gts. (7.6 liters) of distilled water and the heat reservoir with 6
gts. (5.7 liters) of distilled water. The level should be approximately 1"
from the top of each reservoir or just covering the bottom of the
strainer.

Add bactericidal agent, if desired. See Section 2.5 SUGGESTIONS FOR
PROTECTING THE RESERVOIR FROM BACTERIA.

Insert plug into properly grounded, securely mounted receptacle. Grounding
reliability can only be achieved when connected to an equivalent hospital
grade receptacle. Do not bypass the third or grounding leg. An electrical
hazard may result if it is bypassed, removed or otherwise rendered useless.

Place HEMOTHERM unit next to or near heat exchanger, or another
convenient location.

Lay the Hyper-Hypothermia blanket on the O. R. table with hose attachments
close to where the HEMOTHERM unit will be placed during operation. Cover
the blanket with a sheet or water blanket.

Attach the heat exchanger and the blanket connecting lines (if desired) to the
HEMOTHERM unit.

Read operating instructions on the key pad before starting the unit.

Familiarize yourself with the name and location of all features and controls
shown.
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10.

11.

Fill the heat exchanger and blanket by pressing the power switch to the ON/"I”
position. The HEMOTHERM will go through a self-calibration procedure with
both displays blank and then through a fill mode. The displays will show Fl on
the Heat side and LL on the Cool side spelling out FILL. Then activate the
heat/cool mode switch and then the pump switch. Add more distilled or sterile
water to the reservoir of the mode selected when filling.

Reference Section 1.8 GENERAL OPERATION for instructions on heating or
cooling.

2.2 CONNECTION PROCEDURE

Take the set of 1/2" quick-connect fittings and attach two, 1/2" I.D. plastic
tubes long enough to reach from the HEMOTHERM unit to the blood heat
exchanger. The shorter the length of tubing will usually result in a better flow
rate. The female fitting should be attached to the tube leading to the
blood heat exchanger water inlet and the male fitting should be attached
to the blood heat exchanger water outlet.

After attaching the tubes to the heat exchanger, attach the 1/2" quick-connect
fittings to the matched fittings on the lower right side of the HEMOTHERM
unit (see Figure 1.1).

Attach the 1/8" quick-connect fittings leading from the Hyper-Hypothermia
blanket to the matching set of 1/8" quick-connect fittings on the lower right
hand side of the HEMOTHERM unit.

The air in the lines will be bled out after the pump switch is activated. Check
the water level of the reservoirs after filling connecting water lines.

2.3 DISPOSAL OF WASTE PRODUCTS

ACAUTION A

Always drain the HEMOTHERM to a sanitary drain because bio-contaminants may be
present in the unit's water supply.

Dispose of pads in a means consistent with hospital policy protocol for patient contact

items.

The unit refrigerant must be handled and disposed of according to the requirements and
laws of the local authority having jurisdiction.
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2.4 WATER SYSTEM CLEANING PROCEDURE

Quarterly, at a minimum, the FLUID CIRCUIT CLEANING / DRY STORAGE
PROCEDURE, listed below, should be conducted.

CAUTION

For safe handling and use of chemicals follow manufacturer guidelines.
Always drain the HEMOTHERM to a sanitary drain because bio-contaminants may
be present in the unit's water supply.

FLUID CIRCUIT CLEANING / DRY STORAGE PROCEDURE
For Circulating Water Units Utilizing Household Bleach

The following procedure cleans the fluid circuit in these products. The required
tools/supplies are appropriate drain hose(s) and/or hose connector(s), household bleach,
distilled water, U.S.P. Grade Propylene Glycol, and the appropriate AC electrical power.

Procedure:
1. Turn unit off (“O” position).
2. Remove any blood heat exchangers, Hyper-Hypothermia blankets, and hoses that
are connected to the unit.
3. Drain the water from each reservoir as described in Section 3.4.
4. Add to each reservoir the appropriate amount of water per the chart below:
RESERVOIR BLEACH WATER TEMPERATURE
COOL 230 Milliliters 7.6 Liters 15-25°C
HEAT 170 Milliliters 5.7 Liters 37-42°C
5. Add to each reservoir the appropriate amount of household bleach per the chart
above.
6. Turn the unit on and circulate for five (5) minutes each in both cool and heat

modes. The unit utilizes an internal shunt to complete the circulation path.

Turn unit off.

Drain each reservoir as instructed in Section 3.4.

Rinse the unit three (3) times with water only, as described in Steps 4-8. Be sure

not to add the household bleach.

10.  After the third rinse add to each reservoir the appropriate amount of distilled water
per the chart above and circulate.

11. Check the water with pH strips or other appropriate test method for detecting
bleach. If bleach is detected, repeat Steps 8-10.

12. If unitis being returned to service proceed to Step 14.

13. Ifunitis being placed in dry storage proceed to Step 16.

14. RETURNING TO SERVICE: If unit is to be returned to service, once no bleach is
detected, add the appropriate amount of U.S.P. Grade Propylene Glycol to each
water reservoir per the following chart:

©®N
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RESERVOIR U.S.P. Grade Propylene Glycol Per Unit
COOL 290 Milliliters
HEAT 210 Milliliters

15.  Ensure that the water reservoirs are filled with distilled water. Proceed to Step 20.

16. FOR DRY STORAGE: If unit is being placed in dry storage, do the following steps.

17.  Drain the water from each reservoir as described in Section 3.4.

18.  When all fluid has been removed from the unit, disconnect the drain hose(s) and
wipe unit clean.

19. Unitis now ready for storage. Refer to Section 1.11 for specifications for storage
conditions.

20.  Document unit maintenance.

When you are ready to return unit to service, replenish the reservoirs with distilled water.
Perform all the checks as described in this Manual.

FLUID CIRCUIT CLEANING / DRY STORAGE PROCEDURE
For Circulating Water Units Utilizing CE Approved Gigasept FF
(Product of Schulke & Mayr)

(Contact your local Cleaning Supplier)

(Gigasept FF Is Not Available In the United States)

The following procedure cleans the fluid circuit in these products. The required
tools/supplies are appropriate drain hose(s) and/or hose connector(s), Gigasept FF,
distilled water, and the appropriate AC electrical power

Procedure:

1. Turn unit off (“O” position).

2. Remove any blood heat exchangers, Hyper-Hypothermia blankets, and hoses that are
connected to the unit.

3. Drain the water from each reservoir as described in Section 3.4.

4. Add to each reservoir the appropriate amount of water per the chart below.

RESERVOIR GIGASEPT FF WATER TEMPERATURE
COOL 800 Milliliters 7.6 Liters 15-25°C
HEAT 600 Milliliters 5.7 Liters 37-42°C

o o

Add to each reservoir the appropriate amount of Gigasept FF per the chart above.
Turn the unit on and circulate for fifteen (15) minutes each in both cool and heat

modes. The unit utilizes an internal shunt to complete the circulation path.

Turn unit off.

© o N

Drain each reservoir as instructed in Section 3.4.
Rinse the unit three (3) times with water only as described in Steps 4-8. Be sure

to add the Gigasept FF. Reduce the water circulation time to five (5) minutes.
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10. After the third rinse add to each reservoir the appropriate amount of distilled water per
the chart above and circulate.

11.Check the water with PH strips or other appropriate test method for Gigasept FF
detection. If Gigasept FF is detected, repeat Steps 8-10.

12.RETURNING TO SERVICE: If unit is to be returned to service, replenish reservoirs
with the appropriate volume of distilled water. Proceed to Step 17.

13.FOR DRY STORAGE: If unit is being placed in dry storage, continue with procedure.

14.Drain the water from each reservoir as described in Section 3.4.

15.When all fluid has been removed from the unit, disconnect the drain hose(s) and wipe
unit clean.

16.Unit is now ready for storage. Refer to Section 1.11 for specifications for storage
conditions.

17.Document unit maintenance.

When you are ready to return unit to service, replenish the reservoirs with distilled water.
Perform all the checks as described in this Manual.

FLUID CIRCUIT CLEANING / DRY STORAGE PROCEDURE
For Circulating Water Units Utilizing CE Approved Maranon H (Product of Ecolab)
(Contact your local Cleaning Supplier)

(Maranon H Is Not Available In the United States)

The following procedure cleans the fluid circuit in these products. The required
tools/supplies are appropriate drain hose(s) and/or hose connector(s), Maranon H,
distilled water, and the appropriate AC electrical power

Procedure:

1. Turn unit off (“O” position).

2. Remove any blood heat exchangers, Hyper-Hypothermia blankets, and hoses that are
connected to the unit.

3. Drain the water from the reservoir as described in Section 3.4.

4. Add to each reservoir the appropriate amount of water per the chart below:

RESERVOIR MARANON H WATER TEMPERATURE
COOL 230 Milliliters 7.6 Liters 15-25°C
HEAT 170 Milliliters 5.7 Liters 37-42°C

Add to each reservoir the appropriate amount of Maranon H per the chart above.

Turn the unit on and circulate for five (5) minutes each in both cool and heat modes.

The unit utilizes an internal shunt to complete the circulation path.

7. Turn unit off.

8. Drain each reservoir as instructed in Section 3.4.

9. Rinse the unit three (3) times with water only as described in Steps 4-8. Be sure not

to add the Maranon H.

10. After the third rinse add to each reservoir the appropriate amount of distilled water per
the chart above and circulate.

11.Check the water with PH strips or other appropriate test method for Maranon H

detection. If Maranon H is detected, repeat Steps 8-10.
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12.RETURNING TO SERVICE: If unit is to be returned to service, replenish reservoirs
with the appropriate volume of distilled water. Proceed to Step 17.

13.FOR DRY STORAGE: If unit is being placed in dry storage, continue with procedure.

14.Drain the water from each reservoir as described in Section 3.4.

15.When all fluid has been removed from the unit, disconnect the drain hose(s) and wipe
unit clean.

16.Unit is now ready for storage. Refer to Section 1.11 for specifications for storage
conditions.

17.Document unit maintenance.

When you are ready to return unit to service, replenish the reservoirs with distilled water.
Perform all the checks as described in this Manual.

2.5 SUGGESTIONS FOR PROTECTING THE RESERVOIR FROM BACTERIA

If hospital procedures require the use of a bacteriostatic or bactericidal agent, use the
suggested guidelines in this manual which are non-acidic and non-foaming.

Do not use De-lonized or Reverse Osmosis Processed Water. The majority of de-ionizers
do not maintain a neutral pH of 7.

2.6 SAFETY CONTROLS

1. Low Limit Equipment Safety will automatically shut off the compressor if the
cold water reservoir temperature is 2°C +£0.5°C. The low temperature limit LED
will come on and the alarm will sound. This will also shut off the pump which
will stop the circulation of water. The cooling system will come back on after
approximately a 1°C temperature rise above the set point and the alarm will
clear.

Note: This is a redundant system in that there are two independent Low Limit
Equipment Safeties preset at 2°C.

2. Overtemperature Limit Alarm will automatically monitor the actual heat side
reservoir temperature and compare it to the heat side set point. If the actual
display temperature increases above the set point by 1°C for longer than two
(2) minutes the high temperature limit LED on the front panel will flash and the
alarm will sound a short beep. Once the temperatures are within 1°C the alarm
will clear.

3. Primary High Limit Equipment Safety will automatically shut off the heaters
should the warm water reservoir temperature exceed the maximum 42°C and
reach 44°C+0.5°C. The circulating pump will no longer operate. If this happens,
a high temperature limit LED on the front panel will illuminate and the alarm will
sound. The heating system will come back on after approximately a 1°C drop
below the set point and the alarm will clear.
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4. Secondary High Limit Equipment Safety is a redundant system that is safety
preset at 46°C. If the device exceeds the maximum set-point of 42°C and the
primary high temperature safety should happen to fail at 44°C, a high temp light
on the key pad will illuminate and alarm at 46°C+0.5°C and the heaters will turn
off automatically. The circulating pump will no longer operate. If this happens, a
high temperature limit LED on the front panel will illuminate and the alarm will
sound. The system should be inspected by the hospital's maintenance or
engineering department. This is a Remove from Service (RFS) alarm.

5. Circuit Breaker - The HEMOTHERM unit (right side) is equipped with an over-
current protection circuit breaker built into the power switch to protect the unit
wiring system against possible overload.
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SECTION 3. MAINTENANCE AND REPAIR

3.1 GENERAL

The HEMOTHERM Cooler/Heater unit is designed and built to be field serviceable. The
repair, calibration and servicing of this unit requires no special tools, except for
refrigeration repairs. However, no attempt should be made to perform any of these
procedures unless the proper skills and knowledge are possessed. Repair or service of
the HEMOTHERM by qualified medical personnel will not void the warranty of the unit.

AWARNING A

Before performing any disassembly procedure, be sure the power switch is in the
OFF/"O” position and the power cord is unplugged from the receptacle. Electrical
Hazards may result.

All internal operating components are readily exposed by removing the rear panel. This
is accomplished by removing the five retaining screws around the perimeter of the panel.
Pull rear panel away from the unit.

Access to the condenser grille is attained by removing the air intake vent at the front of
the HEMOTHERM unit. To do this, remove the four screws securing the vent to the unit.

3.2 CLEANING INSTRUCTIONS

The HEMOTHERM unit and Remote Control are constructed of powder coated steel with
a plastic membrane keypad. For cleaning and disinfecting, always use conventional
hospital-approved topical equipment cleaners and disinfectants that do not contain
alcohol. Avoid alcohol and other strong, undiluted disinfectants. These may cause
staining of the device’s outer skin. Thoroughly wipe down device with a damp cloth to
remove any residue from cleaning solutions.

3.3 TEMPERATURE ACCURACY CHECK

For temperature accuracy and verification it is recommended to use a calibrated
thermometer (with £0.1°C accuracy or better) located as close as possible to the reservoir
water temperature sensor. For best accuracy be certain that the thermometer is not near
the heater or evaporator coil when you are taking measurements.

3.4 MAINTENANCE OF THE WATER RESERVOIRS

It is very important that the water level in the HEMOTHERM unit be maintained for proper
operation and effectiveness. The water level should be maintained to where the water is
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visible at the bottom of the strainer. No alcohol is required. Check the water level each
time before the unit is started. If the heat exchanger(s) and/or blanket is empty, add
distilled water to the reservoirs as the HEMOTHERM unit fills the blanket. Each adult
blanket holds approximately 2 gts. (1.9 liters) of water. To ensure optimum circulation
and prevent bacterial growth, the water in the reservoir should be changed at least once
every month, more often if possible.

To empty the reservoirs, first make sure the power switch is in the OFF/"O” position.
Then, attach the 1/4" female coupling of the drain tube over either of the 1/4" male fittings
marked "DRAIN" on the side of the unit. Allow gravity to drain the water from the one
reservoir and then repeat for the other one. Be sure the other end of the drain tube drains
into a container with a capacity of at least two gallons (7.6 liters). The pump will not run if
the water level in the operation mode is not at the proper level. The low water light will
come on and the alarm will sound.

NOTE: Unit is inoperable when reservoirs are completely dry.

Remove the reservoir covers by lifting the cover at the strainer handle. Clean any residue
from the bottom and sides of the empty reservoir. Refill the reservoir with distilled water.
The capacity of the reservoirs is - 6 gts (5.7 liters) for the heat reservoir and 8 qgts. (7.6
liters) for the cool reservoir. Under all circumstances, the reservoirs should be filled
before starting the HEMOTHERM unit. Replace the reservoir covers by pushing cover
down on proper reservoir. It is not necessary to drain the reservoirs after each use.

If you desire to add an antibacterial agent to the reservoirs, refer to Section 2.5
SUGGESTIONS FOR PROTECTING THE RESERVOIR FROM BACTERIA.

3.5 MAINTENANCE OF THE WATER CIRCULATION SYSTEM

The HEMOTHERM water circulating system includes the pump, heat reservoir, cool
reservoir, fittings, and all interconnecting tubing. To clean the circulating system, refer to
Section 2.4 WATER SYSTEM CLEANING PROCEDURE.

3.6 MAINTENANCE OF THE WATER FILTER

The HEMOTHERM circulating system includes a water filter designed to clear the line of
particulate matter as the water is pumped through the system. The water filter assembly
is a plastic T-shaped fitting that intersects the hose from the pump to the outlet manifold.
A stainless steel wire-mesh screen is located inside the clear plastic cap of the water filter
assembly.

Once every three months, or more often if deemed necessary, the water filter should be
disassembled and cleaned. To do so, the rear enclosure panel must be removed. The
cap of the water filter assembly should then be unscrewed. The wire mesh and the
plastic cap should then be cleaned. The parts are then to be reassembled.
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1. Press the power switch to the OFF/”O” position.
2. Disconnect the unit from its power source.

3. Using a Phillips head screw driver, remove the five screws of the rear
enclosure panel. Guide the panel outward towards the floor.

4. Locate the water filter assembly.

5.  Firmly grasp the notched rim of the cap of the assembly and turn it
counterclockwise. The cap and hose may contain a small amount of water.
The wire mesh may be lodged in the top of the fitting or it may be resting in
the plastic cap.

6. Remove the wire mesh.

7. Clean the wire mesh and the plastic cap. Be careful not to lose the black O-
ring in the rim of the plastic cap.

8. Replace the wire mesh in the plastic cap and position the wire mesh, O-ring
and plastic cap under the fitting.

9. Screw the cap clockwise on to the fitting until it is secure.

10. Replace the rear enclosure. Replace the five screws.

3.7 MAINTENANCE OF THE CONDENSER GRILLE

Cool air is taken in through the grille at the front of the HEMOTHERM unit. Warm air is
evenly expelled through the bottom of the unit. Both the air intake and outlet must be
kept clear when the machine is in operation.

If the condenser grille becomes covered with dust and lint, the cooling capacity of the unit
will be reduced. AT LEAST EVERY THREE MONTHS THE CONDENSER SHOULD BE
CLEANED. To do this, first loosen the four screws securing the grille over the condenser
intake. Then, remove accumulated dust or lint with a brush or vacuum. Finally, replace
grille cover and tighten all four screws.

3.8 MAINTENANCE OF THE HYPER-HYPOTHERMIA BLANKETS

This section describes the general maintenance and for the reusable and disposable
blankets. General maintenance tasks include cleaning, draining, and storing the blankets.
For further maintenance information on Cincinnati Sub-Zero blankets refer to the blanket’s
corresponding Instructions for Use.
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Reusable Blanket

Cincinnati Sub-Zero reusable blankets are constructed from biocompatible
polyurethane/urethane. Some stains and debris may be wiped away with mild soap and
water. For cleaning and disinfecting, always use conventional hospital-approved topical
cleaners and disinfectants that do not contain alcohol. Avoid alcohol and other strong,
undiluted disinfectants. These may cause staining of the device’s outer skin. Thoroughly
rinse product with clear water to remove any residue from cleaning solutions. DO NOT use
gas sterilization or autoclaving for cleaning and disinfecting the blankets.

To drain the water from the reusable blankets shut off the power to the unit. The water in
the PlastiPad will automatically drain back into the unit. Allow it to fully drain before
disconnecting the blanket from the unit or removing from bed, stretcher, or table.

To store Plastipad blankets, loosely coil the hose lengthwise into the center of the blanket.
Fold the blanket lengthwise into the center, 1/3 from the left side and 1/3 from the right
side. Do not fold the blankets width-wise, as doing so will crimp the tubing.

For cleaning and disinfecting of the Gelli-Roll, always use conventional hospital-approved
topical equipment cleaners and disinfectants that do not contain alcohol. The Gelli-Roll is
washable at temperatures of approximately 108°F (42.2°C). Make sure the Gelli-Roll
does not enter washing machines or dryers. Avoid alcohol and other strong, undiluted
disinfectants. These may cause staining or hardening of the pad’s outer skin. Thoroughly
rinse product with clear water to remove any residue from cleaning solutions. A solution
of 1:10 parts bleach to water can also be used for cleaning process.

Disposal of blankets are done in a means consistent with hospital/institution policy/protocol
for patient contact items.

Disposable, Single-Patient Use Blankets

The reusable blanket maintenance procedures do not apply to the disposable, single-
patient use blankets. Disposal of blankets are done in a means consistent with
hospital/institution policy/protocol for patient contact items.

3.9 REMOVE FROM SERVICE ALARM (RFS)

The Remove from Service (RFS) alarms are a visual and audio indication of a possible
error condition in the temperature control system. The RFS alarms will require the unit to
be inspected by the hospital's biomedical or maintenance department and, if required,
repaired immediately. The following are an indication that an RFS alarm condition has
occurred:

e An “EE” on the HEAT side temperature display and an error number (2, 3, 5, or 6)
on the COOL side temperature display.

e Temperature in the HEAT side reservoir exceeding the secondary high limit safety
is also an RFS alarm and will be indicated by the HIGH TEMP. LIMIT red LED
indicator and the beeper.
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e A power fail condition that lasts longer than 10 seconds is also an RFS alarm and
will be indicated by the POWER FAIL LIGHTS red LED indicators and the beeper.

All RFS alarms are announced by an audible beeper that cannot be muted by pressing
the SILENCE ALARM button. The state of the RFS alarm is saved in the unit’s internal
memory and will not clear until the error is corrected and the RFS reset sequence is
performed.

Once the error condition has been corrected, the following RFS reset sequence needs to
be performed to clear the alarm from the equipment's internal memory:

Press and hold the COOL INCREMENT BUTTON and COOL TEMP SET
BUTTON and SILENCE ALARM buttons to clear the RFS alarm.

This will reset the RFS alarm, silence the audible beeper, and turn off the LED indicator.
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3.10 REQUIRED QUARTERLY PREVENTIVE MAINTENANCE CHECKLIST

HEMOTHERM Model 400CE Serial No.

Check when
Hospital I.D. No. completed
1 External cabinet and controls in good condition (i.e. no dents or missing parts). [
2 All warning labels properly affixed. 0
3. Quick disconnect couplings are tight, straight, and not leaking. 0
4 Power cord (i.e. no cuts or exposed wire) and plug (i.e. no bent or missing pins)

OJ

are in good condition.

o

All indicator lights operative (heat & cool modes, heaters, pump, power). 0
(Press TEST INDICATORS BUTTON on keypad, Section 1.3)

6 Drain and clean reservoirs (See Section 3.4).

7 Clean water system (See Section 2.4).

8. Clean water filter (See Section 3.6).

9 Refill reservoirs with distilled water (See Section 3.4).

0O o o oo

10. Clean condenser and grille (See Section 3.7).

11. Leakage current check (all readings should be less than 300 micro amps for 115V
units and 500 micro amps for 230V units). (See Op/Tech Manual)

e OFF normal polarity 0
e OFF reverse polarity 0
e ON normal polarity (heat) 0
e ON reverse polarity (heat) 0
e ON normal polarity (cool) 0
e ON reverse polarity (cool) 0
12.  Perform low limit safeties check. (See Op/Tech Manual) O

13.  Perform high limit safeties check. (See Op/Tech Manual)
14.  Check condition of blankets, hoses, couplings (check for leaks).
(See Section 3.8) O

Signature of Inspector Date of Inspection
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