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. Wnweuaa §ngans 1au (External Jugular Vein) uazdumauaa §ngans 1au
(Internal Jugular VeinJunaandanfifuidanmanuiiiunauasfses

. Furandeu 13U (Subclavian Vein) Wunasaideniisudensianuau

o Bulufivun 13u (Innominate Vein) Wunaandaniisuidannisaunain External
Jugular Vein, Internal Jugular Vein 1&g Subclavian Vein Lﬁamwll,%"l@: Superior
Vena Cava

« Superior Vena Cava iunaanidandnlvgjfisuidendianfsus Ao uazuau udn
wumdgialariasuuen

« External lliac Vein @z Internal lliac Vein Wuvasaideniisuidaamanainan

uazdadansruudniliidng asuweu ladiuaatiu (Common lliac Vein)
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o Common Iliac Vein 5UL&ana11121n External Iliac Vein wag Internal Iliac
Vein u133uiuLtng Inferior Vena Cava
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o. ATUFLEIUES (lateral pressure) fie pruduwesTdsenwewieidy
dndunnduivarud Tnedleduinausnansesvislntuarudududsasgedu dady
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muuvaaniiennay (capillary) uinidurigudnanssilngnitdusufevasnidonaiiin
93le (arteriole ) anuswesdonlunasndondosaziosnitluvasnidionssnesle
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. vediduringudnansinsiuanuinsdudndunniufuiuiivindnuesie

idlevhudngnnwamansunldfulafinnamans (Hemodynamics) 1w
AuduRLSsEineeudy mslnatuanuduniy dedenlvarinunaendenvuindnae
valilaznan isredinnudunmu wiesntemi dussluanudu (pressure sradient)
STy b Wisvemasaidemiliidenlvaanidedanuiugalugandadannuiusi
MnerudTusSeu sl

BF = Pe-Po
R
o BF = blood flow
Pe - Pl = pressure gradient
R = resistance
Fusnva sy

o ke

L U R R L

-

AUATUNIU Mslvavesden
Po = ANUAUAUYIBDIMADALEDN
Po = anudumnaulany

Ao anuduiudserinennsiu nslafuanudynuvesden

nslvavesdenluvaenidon naonidenlilliifuviouds wazidenlyildidurigdni
auysal frdunslnavesdenlunsendeniumnsiady

®. Laminar flow uag Turbulent flow

nslvavedenlunaendonianuazidu Laminar (streamline)lnefidnwauzidu
fu Fosiu Ao Suiifntuniivasndenlvadn dudufiegnardluaitidunugdu fui
oehalsff ieamusufinduisgngamiiedo 9 critical velocity asvilsinsluaddnuasmdu
turbulent Aefidnuazifunislnauuasyiliindedy madensirauiuiostiy
dushaudnansesmaemidenuasauviavesdensis  99e1an509MA191n Reynolds

number
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AT o HINERAIAIINEIVDY concentric lamina ONILRN
nndlngdlvaegluvielaeuaninisivaiiiduwuu streamline flow
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AW @ wERINISawuy Turbulent

N13111A7 Reynolds number

Re = pDV
n
Re = Reynolds number
P = AUVIMIUYRING SR
D = duhgudnanavevaeniien
Vv = anusilunislva
= anunilavesdon
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Lamina High velocity ~ Turbulent Lamina
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. Poiseuille- Hagen formula
AuduuSTEninansive auvilaveaadn  wasSrlivewie  AndnvaEn1

Wandvasnisivavesgdaituviensenszuen (tube) deudnlafedfiunisivavesmgdnsu

catheter WvaRALEBA LAY
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Q = 1" (Po- Pl)
&ML
e Q fp 9wmsIN1Tha
Po Ao AnusuludIuniaudvesds
Po Ao Anusulugiuniseonvesany
L fe AN81909E7
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N fe anunilnvewigdn

wiilunslyveanamansq og1s svunmsiveavandlaglimuauieuly
nslyaliifinnausiugt lunsuszend nslvauuy laminar LitelidlasgrsdesuiiAeaiu
ANNduTuSIErIdnIInsivawasaudunielucatheter  Tnanisldnguedloiueduieia
anusumumstnangldnislnaiiai fe

R = Pe-Po
Q
dlethluunuenly Poiseuille- Hagen formular 2zl R = <* ML
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Fodu  mudhumunislveriy tube  Slnuduiuslaensaiumnuenives
catheter  uarANUVaveladn wazANWIUNIUAISIE NNRuAUMaIe vessrilves
catheter

dmsunisivafineii szuu delivery sranunsariduUiuuguReiv resistor 7
noaunsulundazay 5799 administration set . catheter, kagAMUYDUAUYDIAULADN
M Anuidesvednigda uaz turbulent flow mNFumuMsvaszianmody mmHg
(L/hn) fafu o WaBalevs = €@ oo 7 Pas/m”

on. Viscosity Wag Resistance  AIUAUMIUABDNNS ARG iﬂiﬁﬁﬁuagﬁumi
Wasuuasieivesvaenifonuiniiy widituegfuaumiinveaiendnie navesaumia
GUENLﬁam‘luiwmadaﬂmyjﬁua@jﬁu Hematocrit  Fuduefdusveadndonunduuiumg
VaDAEmATIVLA

Jnaun1sHagen- Poiselluie Asinuiiulddn © Ussnistunislvalunaenidond e
®. Hydrostatic pressure  wtnga@msunslausuanudumuvesssuunsivg
Lﬁamuqmé’m’]mﬂwa AnnzunIngdoums ﬂ’]iqm&fumqehw‘fiqLﬂumammﬂmiamé’mwmi
e Jsasnsraaeuldann duiifnnunisivalnedmnluif
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Feawainsvhaunniaunfiinnannuduiussenineminueivesnisdily approach
awAdy
. NSHENTAZA8N1aBALAaAAN [ intravenous therapy and transfusion ]
TguszasAvensiiansazateniviaenidons

o fnnnraunavestiuazasaratsluing

o fanso1mns iy wazduumdmdseouagitaeiiliannsasulsemuoims
madnlel

asnwnnzaunavesrilunsa-aglusinig

< ShwnnraunanasUsunsreuienuazdiuUsznouveuien

& Wendausviiniinnisviaeniend
viiavainsliansazareniaviaanidansd
nshiansavaremviasaidenmuuseeniy m uie

e. MIWa1sazatenrandannIduUats(peripheral intravenous infusion)

b. NMshiasazatslazasazaIsnIIasaldonnituai(central venous therapy)

o.msliansazansuazansazaemavaoaidensivginugUnsaldiilal fldtmis
(implanted vascular access device or venousport )

ansazaneiilimaaenidendimnuia Usznaudu sgnazans sanvisaudnte
5% vioduusenauiilallylessu 1wy gi3e nglaa ulseanmuamunduduld o wliaded

o. dsazanglelalndn ( isotonic solution ) azfinrududuintuiueniead
(extracellular fluid)isfosaluai3fisenin beo-meo mosm/L ielimmasaidonsazll
finsndeuiivenih vidosenannusad azdunsliansazaievia isotonic Fedediy
Uiinnsvesihitoguoniead

. drsazanglaluniin( hypotonic solution ) eaalua3h tesnin bco
mosm/l B9e osmolaritytiosnintiuenisad Wuasazaeidluanadassvesinannni
Tuwad FoilviAnmaedeuvesiningwad asiunisiasaranevinifediesnstng io
Jasnsauniuvessad

a. d13azanglawadiniin( hypertonic solution ) Wuansazanefifidnesaluan
36 1171091 meo mosm/L Bsfiinniesdluaifvesihuenisad asazaneduiifuena
Sasvonitiosninilusad waragiliAnmsfninneadgszuunsiaiou
o.c ¥lAvaINTIENTAzANENIIaRALEAAY

wusoanilu e aialve

e. MIa1sazaten 1 vianantaanaIduUate (Peripheral intravenous
infusionifumslifansaraenieveunamavaenidensilegluduiunvesimimievasn
Fendileglumuuaeressuiazen Insameiihefifesaommiuaziniuilowie
fdin flhefisndudesiomamasnidons InslamznsliioinauiFonnaaznoaidmis
vaonEensdng sausnislidonuardnusznouveaden
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Heparin lock #38 Saline lock tHunisunaduliansazaronavasniiens
dutaeuaraduiivaeseasiunsudavesdon(Heparin) 139919 (Heparin : o.c %
NSS=aeo0) WiteTmgusvasdlunisliasazarsuazendmaseniensiduaiaiy
A

Pisgyback IV Administration 1un1slfansazatevind o G’ﬁqﬁ%uﬂmUiiq & -
beo a2 AseutniuysliasazansuInusn Inguszasdilelvemenidiimmasnidons
e vueiiansazanslu Pigeyback set e miazmaﬁﬁiﬁagdaquﬂwa
Fars1 auniiansazanelu Pigeyback mun arsazaneluriavdnfiazluase

b. MIETazasLaraTazaIeIvaondanai g (Central venous
therapy)
Wunistiansazanenievesnainis central line Maviaeaidensitng oA Subclavian
vien,Internal & External jugular viens , Right &Left Nominate veins %Wﬂﬂuﬁﬂ’mmﬁ
A1119050U U INNUIN WResuUTEmu I sslnlaldisaneduanufens
YBITNNEY

. nMslvansazansuazansazaremsvasnidendiivigiugunsainislila
Hantle (Implanted vascular access device %30 Venous port) Lflumiﬁ\‘iqﬂﬂﬁajm‘ﬂu
nslivesvamnmasndenmilifve Insiivawarsaensinuidivassdansi
Ive) WU Subclavian vien , Right &Left Nominate veins LLd;ﬁﬂaaﬁﬁﬁLﬁuﬁaﬂﬁ
asezanenerasadennduszezy wagldannsaliansavarsuazansazaienisviasn
Beahdndaneld wu Tufthelsadonsess suludedldsumssnudeaivitn vie
Tidenuavaiuusznevvsadondussese

v.00 YUAVAsEITATANENINIVIIALRDAAY
ansazaneimwvaendendnuiaUsenoudie fgnavates 5IUBLENINS

=) !

3o dwUseneviililleBeou wu gise nglea wiwnuaududy oy o via

s

e
Lo
= 3o

ansazanglelada (Isotonic solution)
arsazaglalulnila (Hypotonic solution)
asazanglawosiniia ( Hypertonic solution)

B.0o RENNITEINAUILIYRRRAE AR TIazuna TN TFasasane
wenunageseliasaransazdesiansanidendumise siasadonsfazunadaly
asazane Iaefinannissasiolul
o. WBonnasadenmussurutndigtaelindaneu islifiisaansaldurutrsiian
MR TnInneelamenules
. Wisuduunaduiilansazanefivaendonsdmvaeveswunou eliasndon
mamfidadnmnansaldnuldsn
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. MANLASINITENATLITENTaz a8 118 0ALE 0 ARIVDILYUTTENFAlALLANIZUS I
SnuSvewIUTNaY
Y o & v P Y o A I 9

< ddussandausuwas livandesnisunadulasavane

& VaNAEINTLNIdLUInATRUANY mszezvilivaondenunnnzgite wsed
Fududasuwnausiadanulrldlinutastunisenu

B.0lo AuLsvsIaaadanafissuadulansazate (Venipuncture Site)
munsvesaendenifivzunaduliaisezas Il aenidoasidulngq
dudanevesilouazivin uaziintadsus (scalp) Tugthednidn
gunsaifldlunslviansazane
®. VINAITAZANY
. ﬁﬂiﬁa’liazma (IV Administration set)
o, uildunadmasndensduaty (Peripheral insertion devices)
< gunIaidu Wy lewvursliansazats e1ssauay (tourniguet) wsitlusslaln
Fumidsfiunadu (transparent dressing) wiefewUaonite liseway warawes
dndvsantle ueanosesd wo% nuflearern gunsaliadunsdisndu liun fide w
N haraneravene (extention tube)

w.om YANSIAAITAZANY (IV Administration set)
o. MslasazaBuUURUgIL (Basic IV set)
- gANs e sara18vilianensssia (macro drip administration set) u1A
NIARILA o — o nen/ ml Tuagiulan
- ganshiansavareviiavendn (micro drip administration set) vu1AnEn
g
&o - o e/ ml
b. yamshiasazangyinauauuiuinsla (volume control set) @1315aUUS
Sruuansavansanwaldnudesnis shldludiedingn waglusefifesnsuaue menidi
mavaeaideastdusila micro drip
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JUN @0 wanstiayaliansazane (IV SET)

Needte

Needle

protector cap / 71'3' Rolier clamp
J

Insertion spike Erip chamber

JUN oo wansdsdiulsznauveynlviasazate (IV SET)

b.6& Lﬂéae Infusion pumps

Hagtumaluladadislvaivonaios Infusion Ifinsusuussediann ieluns
Tlumeufdivenisaueaay lusswinisinda weevdamskidn sasenslisuivan
Laveeeviaeaiden 1eaan infusion devices iuaTeaiilildineuaziianny  usiugh
sualiUBnadasilumsfasquasnuauldiluiosinduasuentesinin wuluiosmua
flaeutin Intensive care unit  wagmumagtaene Adfaedidndudedld sl
anunsamuepilaieslunisliouiinmneanindieansinstan  (Patient Controlled
Analgesia ,PCA)

Tumslitasazanenaviasadondiegnesdies  aglilasnisldusdinaieslan
MnganaaRniibangulduaznanarainildaduiends  Taensliiumsansesidusie
Tndadeais Teasiivaneguuuy il
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o. MId@sazatueg1sng g Ingliddnses Usunslneussinu o& vun/ua.

b. NM3Widenuavansazans Tnedifinseadionses clot Usumslneussann o
No9/Ua

. M3asazatemwlulasnseuived laglilidanges Ysuaslesdszanal oo
RG]

<. 1o burette F3iU31193 ooo-odo ua. sy lulasnseuies warlilyly
lasnsauiles

& laensld set dwmsuiniaden (Platelet)
Tunsliasazasegneine g samnsluavesmsaransiuegiy

o. ATgeaI T ildansazaneiiuagmilesumisilifedn

b. ANEFLMUNSinan set Fsliansavane

. MIYAFUTRS set AHNSATIAHA

. dnuagnsi@ndvesansavane il

& AMUNF1e (Waeing) ve set Al

. Anuiuluduteniveding
lunslansazarenavaniienmeenesinisy

dledeanisiiasavaneniodenmvaendonmenuss  Sasinisiiaisazane
sufintulnensld Martin’s pump fandl o Feedldifloansavarstuosnunanviniinis
vide laemsldl Pressure infusing devices @il o iilesinuanngananaindeagyinls
melu  pressure  bag  uiulUfeemafsazshliAnmudilumsinavesansazans
dinduannislémudy nslimsasanedidudenlutimasnndrginelildess
Wiesmsslaensld Infusion pump

Electronic drop counters

Electronic drop counters hilgnsauaugnsinisivaves infusion wiagyinlv
AtAneugndedlusmsinisivaves infusion lnsmsldduamumdndainanuaddung
FannUawesladiiiu sy drop counter w89 set asazansuarludavneduandni o
aznsaedeulnensly Photoelectric cell 9n3amsiaiiarldsveznanszaning drop Fe8msn
mslwaves infusion AwQNAINAINTEUUBENVTENA LagUaRIBaNI wesflediliey
ndasiraidiodfeuinues drop usazefinuazeuiniasdedddilulusunsuvenaiadus
azadeaild  audiuldihdnsnsinavesansarareariifinnuasdiissrineiinissvanarves
wisesil

Pumps (generate pressure Controllers(use gravity to Special needs (May
to regulate flow) regulate flow) be controllers or

pumps)
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Volumetric Manually clamped PCA
- Peristalsis Automated Epidural infusions
- Cassette In- line disposable Insulin
- Electrometric Chemotherapy
reservoir Implantable
Syringe Gastrointestinal
- Electronic gear or lead alimentation
screw
- Non electronic

M3 o waAIN1TUUTNAvaATas Infusion devices

.0 Infusion devices dnsauUeanly b ngulugje Ao

o. Controller lunsAivauNsUsugnnsivalaensldusiliuaiwesdan

b. Positive displacement pump 9zdifaidaanusudunalnnisauausns
nsiva Tnsusdldunwedlanlufaudndu

Wsonsuussdnues Infusion devices sonilumuanuarnsld wu PCA wse
Y¥UAVDI Reservoir LU Syringes

lumsidentd Infusion devices asidanmuinguszasdvainisiviansazaisnay
yiavesasaraefiarlsl fegady FosnisarugniesesUiiasianuaiild waydiuou
wAsesTilvavLe/ fu vesUSInaEsensil TPN (Total parenteral nutrition solution)
Faglrnuddgludsuesinnimdannsivaidewwlas  viedelevensnaen
den WU Sodium  nitropusside Snsnisinaiinsiiasdusiddnlunisiinszagiilian
ANUYADAABUINNTIN
Controller

Infusion controller  18uszuuiild Photoelectric drop counting Haziins
ewserululasTusiwawes  Tumsuuanmnisgadiuvesas  LazmIUANNTIOLDEN
Saludd  Tnefamunislvanuusdiueiwedan  msvhaweiaifinswauunniisyu
manual clamp IV tubing fA®

o fimsieustunnduilolinsgasuvesmouifisudntoslnoiniesaziuiain
back pressure

b. AnUTINgNIaitansazaslvaesTinmietonnidluae IV asfatosas
fdansinsmugumsvhauvesnszudlwihildenamnza

an. WMANIIILAZAIUTULIIVDINTTUNZRILaNUBEAIa1INN5LY Controller
wnwud Positive pump wiszusasuiuazdunse Hydrostatic isadntes FENINANING
yeanvueilaLazAun1eves catheter  Infusion controller Susients¥auuy drop
rate (drop/min¥3e M3¥ALU flow rate (mUhr) waransadsuutasaduiuldnm
a3 dransazanedldiuiianuniia nsvheuiamaves controller 914 drop sensor
waridfiduszuu feedback vasdnsimsiua Infusion controller agiisvuudyaaniiou
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( grounded, ungrounded, reverse polarity) l1iA1380nNNAY @c0 WA

- Udnlnlldaasfinistrgmidemennnsisldesnasnd asiinisfautud
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