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Liifoeuuutaienansaui 1 fana13luguuiuy POF File (Portable Document Format)
4.2 daudl 2 etatiosdasiionansdealuil

(1) lunséligutoiaueneusunaliyanadunsevinmsuniliuuumiide ueusnads
Anensuamuinmungmne Tneifindnguuansiauresueusiunauasifuseusung fetivngzu
maué’mwLﬂuuﬂﬂaﬁiiuméfaaLﬁuéﬁusﬁqﬁamwmungumaLLﬁqwhﬂfu

(2) upAmTdonuaz/M3BLUUIUTIENMTavIBYARUAN wuzaNy Aude 4.4

(3) nanUsziuNslauasan auYe 5

(4) dumilsdedusesdudi Made In Thailand T8sdN1gAAMNTSUUIUTEIALNY (13))

(5) dwulutunzSeudusznounamassuinnanauazaungen (SMes) (i)

(6) wilsdeusisamunusminelagnssnlssnuienaavsesunuswielulssne
ne (@ndd)

(7) Syfienansdand 2 muailddunientunisiauenamsssuuiatedniraniais
mediannsedind muuwuulute 1.6 (2) lagliseauuuluguwuu POF File (Portable Document Format)

(8) yargMdveININIg

Wiad Lﬁaijﬁlu*ﬂaLauaﬁhLﬁummuulwﬁLanmimuﬁm%Lanaﬁa"m‘?i 2 ATUNIU
QNABILE szuvdnTedainnindfedidnnselindazaityfionansdni 2 suuuu lude 1.6 (2)
’Lﬁimarﬁu‘ifaLaua"l,ziéfamuuﬁ’zy%Laﬂawsdquﬁ 2 flanan3luguuu POF File (Portable Document

Format)

5. WUUUI8NTT UaTIEaviBsnnuANBUzIaNIZ
AULBNATTLUY

6. STETLIAANUUNS

WBUSUINAN 2567 - LHPUUNTIAY 2568

7. STUTIAEINBUNES)

Avundsuauliiy 120 Yu Wudnanasualudygn wasivuatusiaibivesndi 90 Ju

8. Raulumshanauazasiaiy

8.1 duweunarinsansasliogluanmnienldan u anwingldmuaneusunmadeunsld
U Imas§°1naﬁaq%’uﬁmauﬁﬂ%ﬁhﬂlumiaﬂcﬁqﬁﬂ@?ﬂ waztuszuulni vsnzauduanmgnsldam
yoalA3esile

8.2 \ndeddiefidnterpudueieielminlinegnldnuindey

8.3 daeugilansldan (Manual) anwilneuazawdingy egrrles 2 g
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8.4 NAINITANAN {UNITABMIINITNAABUAITVINIUYBUATDIIUAINSA LIV uldaEn
Huszavsnw

8.5 Yavinsvia (uguuvuiiantuudaniends) Yaussdnsiugiudazsients wieudenn
Asfuiudarsonsuuuingludswey/udmil/iiund

8.6 ﬁ’ﬂﬁﬁwmwwamsvnmaauﬂqﬁm%/amﬁv'aw%aumwﬂsxnawmwms

8.7 Invihseaumseusilianus adn nisldnuagium

8.8 IAYINTIBUNANITNIAGBUATTEUUAA ALY 9.1

9. Msdutsziunazmsliusnmdnising

9.1 fasuindesiiosuaunsaldonldiduedied LAZHIBHBIIINTNAADUNITHINLYBIUATBY
AULATFIULTRIURHER WATITIENUNANITIAABUANLTTUUANATH

9.2 fanedosulsziugunmusunniesiaunalivesnit 2 ¥ fuainfunsiaueiosuas
sewindseiu mnezlnaviiegunsaliianmstsaluanwldaulnd mefuiesssdstnaunuinmsnely
7 Sunazfeadfiunsdsuesva/gunsallilmisuannsaldaulddnislusvazinan 10 Susinis
(smL*'iuﬁLw!ai’ﬁLTJuﬁaums W sesseaginaiiinandsuneg) Inslifnyad Aruinisuavesiva
naenAsTEELIANTUUTEAY

9.3 lusgnineudseiu fuisdositnisasuiiiou sgates 1 A%t uazdigednundsdoady
(preventive maintenance) agetioetar 2 ade Tnglisauadiusniiinse wieusisaunanisaey
Wieu uagmnnuinededinnufiaung ﬁaqLL%’q'lﬁma;}"%amswLLanTWm‘sLLfﬂwﬁuﬁ

9.4 amv¥uiAdpmdinsvageunisvinau Tasduilianiussravassnienssdeulumanaia
viomanemanivesaginsiaulFoulffiussansam feusufiunisaseiulidesnda 30 Tu
HunTudway

10. n1sEnausy

fneusunisldnuinissdielvfuidmiiliawnsaldnunieddifued 197 varaunsoudle
‘i'JiymLﬁaaéfulcﬁmalﬂaﬁ’qﬁ’mnm‘lum{ﬂﬂaum wasidmiiansafaseasuaiuYymiiiiindu
mendanineusuudtagliidealdanela o wedu

11. suuszanalunisdaam
Aeluraduaudseunn 4,100,000 v (@Aduniawauumalu) lasiindwann@uusysnd
UUsTUN 2568

12. vaninaain1sansandaiaue
[ /1 Hnasisnan lunisdndendiauenasgadudvuzmsteviodns Tnefideuludall
(1) vngfdudorausdadugusznouns SMEs lauesienganiinadanvesgfiudeiauase
Suitliiudorar 10 uminends sxdndedndrnnnduszneuns SMEs fanam TasdaGesdiudtu
foraueBudufusznauns SMEs FaaueniagainiavianvesButeiaueeduliiiudesa 10
fsdununvhdya iy 3 e

'
a

soudeiauemdufanissiuArfiazlidndniuissanils fidrsufmnsivazieaiy
HUs¥nauns SMEs
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I aa * s o 7 t:!l’ = J g () c1 v 4:‘1/
audufiusauiusiaausluaseiiudgs dyadrsauiuliifuyadivessglinuvuiainiu
v

nadould fu aan. |
v v v o av vy o a v d a
(2) mngudoiaualiaueianilifusesuazosniaiomueduiininnelulszivalng
(Made in Thailand) :nanigaamnssuuvslssnelng lauesAIgeninsAmMEnveiauasnmieg

- e v vo & o v v o o < a v & a
auluLﬂUSaﬂas 5 Iwﬂm%aﬁlﬂﬁ]Wﬂﬁ]’mﬁjUU‘UaLﬁuaﬁmi‘UﬂﬁiU'imLLauaaﬂLﬂi@d%u’]ﬂa‘HﬂW]Nam

v
A
v
A

meluusena ng (Made in Thailand) 91nan1gmamnssuualsemalng

ns@ffmsiauesAmatesiensuazimualeulunisiiatsansnisim mngouteiauela

IV v vo < a v d a .

lauenanindnnelulszmanlasuseswazosniaiommeduAnanniglussinalng (Made in
Thailand) 9anangnamnssuuvsUsznalve ddndruyarauniosar 60 Tulu ilsududelunis
LUBIIANLNTIANIS

afle mnmsiauesiAIAsay fiutoaueelaiinuaudinaduguszneunis SMES au
Joulv (1) waviauewan Made in Thailand muReuly (2) Wilawesimeuuldududelunisiaus

U v A I a 8/

TMganiguszneunseduliiiuieas 15

(3) mnfputeiauedadilifusznounts SMEs uslduypaasssuniedyuilnevieliyana

vy
o

fidaddununguanglng lauesagainisadiigavesiudoiausdaduyanasssuniiildie

fyvdlnevdediyanafidafimunguunevesieUssmea lifufesas 3 Windedainaangdy

Forauadaduyprasssumiifedyrdlneviodfuanaiidasedunungrnelnedingr
fiuteiaueiiiuianishuiieglsdnsannssanis fidrsmfmnseszdoniuynna

sysumidednyuiinevielfyanadidnnedunungrnelne

ARIENTIUNTINVBULUAY

13. msldwagiduaiunisndnnmeludsemea
v 2 Y W e dl o o/ A a
L] duededdianmuseazdeanudnuasianeiimun wasluianindnnelulssme
M fuededdianauseandunnudnuazanzaimug

14. snruiidndaiievensudeyaiianiu
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S18AZIDEAAMENWULIANE

YnszIAnUIRI8E195EULYINTA (Lyophilizer)

T v W

ATUAAIAET BUNDNNSUUNA JINIAUATUSY

AMaNEUEN2lU

'
°

]
Duirdesdmiuviuieiiegns (Freeze-drying) sesuriesdfURnns Tnuendemdnnisududeuay
isLﬁmLmugﬂaaﬂmnﬁaadwqmﬂﬁqummmﬂ Usznaumniy

1.1 dumuutilesymevesans nieveninhuds (ce condenser)

1.2 %quyzmmm (Vacuum pump)

1.3 4@viunIiaee e (Drying chamber)

1.4 Yautudeiiaes (Pre-Freezing)

AENBIEMLNALA
2.1 daumuuiulessneans viovowhtuds (ice condenser) flsaziBundd
2.1.1 anwuzlasailvestosmuudulessinevssans (Ilce condenser) ¥1anmannan
1%a9u 1nsn 3161 aansaddeldmousanesed mnuduty 70% viethenanded

seyldlaivaunuiag

2.1.2 ennsadndulesvmevesansldliitesndn 3.5 Alansude 24 Falus Taruguasniuds
meluresmuundugegalalidesnd 4 Alandu wasdenuquosdesmuuiulideunia
6.5 8n3

2.1.3 ansavhenuduldlidesndt -85 esrnaidea o gungiwandenluiiu 25 o
\waLgea

214 aunsofseturadnfusiuuulianudou meludumundulessiveans viete
vudalalaiosnin 1 du ﬁammsn?\mé)y’wmﬁ’]LLﬁa(?haEhd (Drying chamber) U31au
fuvuvesdumuLiuleTievedans (Ice condenser) iarinyszansamlunisyh
wis Taeiatunne aunsaedeldmeusanesed anudiudu 70% viethensnidod
seynltlafvaunuiaa

215 Wemusiadalunsavaeiiuds (defrosting) iwdssdaaiissuvazanothudedia
Usz@nSamgs i nsld hot gas wiesruUBLTAnIY wardesiindrssunei
(Drain valve)

2.2 sEUUMUANNTYNY S91eaviBundil
221 mmmmuqmnwﬁwmmmu manual kagluy program (1599191380 automatic

process) Huntnveduiandud (color touchscreen)

Y | ém(w/ _ L
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a ! =

a | 1Y) ¢
2.2.2 am’]iﬂL‘UaEJ‘uvm’JEJ‘UEquMﬂsz?N PNGRISBISEG RS adeWLiuIﬁm

hY

223 aunsnasunIgveInNNeuSEnIeladuis (mbar), lealanianna (hPa) aynos

(Torr)

224 ansauanidrfingld (set value) waz A1U99UU (actual value) lelusaifieniy

Fasnunsaidenuanarntagiu (actual value) linsazlitesndi 5 A1 Tusaideaiy

225 ansouamagunniivesiasniuiiulesemve Annuduayyne Agaumgivesdy

a o i a a £ A v W a Q‘j
wdndun argunglvowdndu (unsdifivaingamafl) natluvazdu svovinm

Y

yluidaztunauNsyineu wagszeznaNlgamualunszuIunIsViney

2226 @WNSOLAAINTEUIUNTITYINIUYDUAT DI A Y YaNwalnIW (Schematic system

o
v o Y 1

diagram) i Ungayeyna wselunsdlniigunsal ssudyaamiue dhumamingsela

v
a

227 fwthasuaninsmauduiusvesninudulevesiuds uazin o gungilisieg

(Vapour pressure curve for ice and water) Wag@Iu150La0NLAAIAIAITUEUNYS

Judnaale

2.2.8  Tumsvieuwuy Manual annsadenyinuluduneusies lanadl

2281 Yumou Freezing : @131150A1MUATEHZLIAINITNINNY LLazquQﬁmwﬁu’mN
wAnstwe (nsallgunsal freezing meludiumuuuuleszinevesas)

2282 Humou Warm-up : @8190MMMUATEELIAINITYINNU LLﬁSQNMQﬁ‘UEN%U’JN
WARS TN

2283 Yunou Main drying Wag Final drying : @13150MMUUATEHLLIAINITNINUY

a Q.j a ll & | o/ U o A o
PUNNUVDITUINNEANUN ATAITUAUTEYYINA LATAIMINUAUNURDANE

2.2.9 Tumsyhauwuulusensy aunsassluswnsunisviaulalitesnia 32 WWsunsy way

Tuwstarlsunsuanusasmuamsvihenldliesndn 60 fumeu sai

2291 Hunoy Freezing : ANUN30RIE1T9Y qmmﬁmaq%ﬁmwwﬁmﬁmﬁ A1 AT
YoetuIIFIegne ez AT vowdndost (nsaiflgunsal freezing nelugau
mavlulessveYeeaTs)

2.2.9.2 Yumou Main drying iag Final drying: ANNIORUNAIIY qmmﬁ'uaw?u
NwAASuA Amsvigyginia Amnuduiivasnde A1 AT vestuang

NARADUN WATAT AT UDINARSUN

J a/ ! < v vavw 14 v <
2.2.10 &wnsafvuasianiu (Password) ivetesiugnliiisidealisundasiusinsunis

ynoulfeg1etos 3 seey

~ 1% - & o o 2 vy = a
2.2.11 U58UUTANURNDU UTDITUAUDNANIULNITN I UYDUATD IWULLUQIW 3d 9



2.3

22111 @und nuneis =ﬁammLLamdwswumaam‘%aaﬁmUnﬁ (error messages)
wu anusulutesmuuiulesumeansinund Tnelenafidoniny svuans
anwmguasanuEaUnd nsuiluaruiaund Wusiu

2.2.11.2 & viefia FernunaninIzuIuNThIuTenAIes (process messages)

2.2.11.3 Awdes munefs doanuily (general messages) Wy SeszeznanUasy
hifuduagane udu

| ) ° v Y v a ¢ ady Y o
im@ﬁamumv']mﬁqﬁilm@L’U']ﬂ‘Uﬂ@lJW'JW]@i I‘Uﬂsmwmaﬂﬂ’ﬁUumﬂmay)aW@ﬂﬂ'ﬁVﬂﬂqu

2.4 Tl 220 -240 1a% 50 185w

2.5
2.6
2

2.8

29

1 a [ (3 = a
Wundndanianglsuvioausn

a

o o/ o | A o o v L4
sruuNMINusesiumegafgfunsiuiawegdunsy
Suuseiugunmvesaieiioludiuyndianlnsiauaeinsing warsulseiumiinainudiu

(Vacuum Sensor) laliaenin 2 ¥

&
Y oa

flonansnsdumunusmhennuidvindalaensedmiuiunsewhuruas Tugagne

Y

14 | LY -

wariilufusesmsirumsilineusugeludunisdenynsannuidngudn au3nismanis
PeNTUsLANT AW
nsiensuageusunsifnuaunyrainsazauisaldnulailueged wazaunsadn

a a wa Yo 9 d o %
ausulmguiuazUjuinisliivaniulnsuinisidlelinisiose

2.10 vidngnanlasunisfuseainsgiuaina 1509001 uazsiunusmiededlaiunisiuses

HIRTZIUAINS ISO9001 way ISO17025

2.11 gunsalusenay dmsunsviui Usenaumay

2.11.1 yyhuisiegrussymawuuiissuulinnuseurdalians wiadisu
o - a v &
U 1 ya d9wasidunsiad
2.11.1.1. yaviuhadi10813 (Drying chamber) wuunsenszuan vinanezasdala i
nadurugudnadlidesndt 300 dadwns wavlenugenielusgrados

v ] [

295 TAAIAT ATUVUTBIYAIWAN HYaedmiuysenoudniuindiens

(Rubber valve) Wieldlunsiuiefedrslunarasodratos 12 doq
annsaenideldmethensndeisyyildldtuozaian

WU 1 Y

2.11.1.2. Tasendouduansdredranuuldaiutousinlias daflvuinidusioy

gudnaniegnation 200 fadums wuu 5 $u aunsnshideldtheueanesed

12 2/ =) :}1 1 J °
AULYNUYU 70% NIDUYIULYD MU 1 YA

WA Lyt | ;
37 ‘\ \



2.11.1.3. a1aldf19819 (Product dish) PUIALFURNIUAUENAII0E19T oY 200

A a X vy ¢ [ PR & 4
llaaL@Jmsa']lﬂiﬂ‘lmL‘U@lﬂﬂ’lﬂLLaaﬂ@ﬁaa AIMULYNYY 70% KRIDUIYULYDN

seydidladulane vienissgnge T 10 Ty

2.11.1.4. Wadngumadieg e ¥ila PT 100 U 3 DU

o 1 4 a 1 = v =Y dl ] J v v ‘K; 1 a’l

2.11.2. yavhuvsiiegnussguane@anieussunlagn  Aawnsagideldmetensiiie
U 1 9

) v o v W i v : | & vy ¢
2.11.3. *qmqﬂﬂimmm‘umLmeammwmu manifold fi@aunsaedelamewsanssesd

Aty 709% viernensideiissyildldiulane
C dwaut ) fiswandoafsil
2.11.3.1. yavhusismegsuuumu Manifold Yatnaunutaaafia wieu1aiensetng
oy 8 B U 1 YA

[ a | ] o

2.11.3.2. th¥Ungosmivnuulosyieans (Cover) Mna1nnszaniisiy Uvosd1us

o

Usgnauiniuyaiiu Manifold W 1 Y
2.11.3.3. vanunninuuudUadurunsas aug 1,000 Saddns
1w 8 Ty
2.11.3.4. vI9nunax YuIn 500 Nadans
| w16 Tu
2.11.3.5. vInnunay vua 1,000 Jaddns
1 16 lu

2.11.4. yhuneiIeg1eussmasn Ampoules niaugunsniUatinuaan

[

W 1 yn d51wavidunsall
2.11.4.1. Yo (Distribution) dmsunisvinuiesiiegrsluuan Ampoule Faanunsa

iutandnsuailuin Ampoule lanssazliviounin 15 van

1 4 Y
2.11.4.2. gpUannasn Ampoule feAuTou U 1 99
2.11.4.3. gaufiadmiuldau 14U 1 %9

2.11.5 i]ugg 1n1A (Vacuum pump) $1U 1 1A384

2.11.5.1 {]uqmmﬂm%ﬁm Uy 2 stage rotary vane pump 1 INTDUTEUY cool
. ] v J a v =3 ll; Y &
running Haelun1sszUIEANSaY, Nuiduluvesaiuinduiadou PTFE
Uasafun1sinnsou waghuias1uuenues pump module L@daumMe black
oxide

2.11.5.2 @ansnguena (free air displacement) lalsitioanin 6 gnuiariuns

& :/V\/ {mﬁm : 4
3. \7»‘ \ | \



#9719 nS0 100 AnsAauly 7 50 lwida wazaluisavinAraudu

Ly:gﬁmﬂlﬁﬁ’”\qm (ultimate pressure without gas ballast total) 2 x 107

pimd SN}

aduns

al

21153 fuewesivuaidslitiosnit 0.37 kw fimnud 50 Hz

aa

2.11.5.4 awnsoussyusiulalddesndt 1,150 faddns

] oA oA

2.11.5.5 Tsgrumstesiuduiazii sedu IP4d AfinImselieui

2.11.5.6 fiannuisisouneaweslisnia 1,450 rpm fiarwd 50 Hz

2.11.6 yaUs¥ananan1$19u 91u3u 1 ya Usznoume

2.11.6.1. Y9l TdmTuTIBUNe TeansaseauArieg lunssuiunsiinu
warannsaiutuiindeyaviedaneteyaluguuuy pdf-file %3e Excel file

1% v | v ~ 1% [
annsalduazuilvgenvivislinaanwiniiongnisldanueiedddnuls

U 1 90
2.11.6.2. poUNIMBS U 1 YA
2.11.7. yagunsalwSeusiee1g Ussnousie
2.11.7.1. 8ravigumndl -40 ssriwaldua wionynnAsaansenszuen
U 1 Y

2.11.7.2. fifugaumaiish -45 ssrnwailva Anuglidesndt 300 dns
o 4
U 1 1ATDY
¢ P
2.12 gunInlIznaudu 9
A ) Y ° o
2.12.1. 059905 ULSINUINAN vu1e 5 KVA U 1 LATDY
o I3 [ | v v o o 41 d' ‘J 1 o R%
2.12.2. l@gimannudniouandon amsunansaaiearanlunisiedoudng  unulites

N 199
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(Lyophilizer) Martin Christ Freeze dryer fewe 2.11.4
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U
2 | Yugeyeyinae (Vacuum pump) 3717 1 . 4 99 2.11.5 -
=
GRLN
3 | pewfames S1uau 1 90 - v 19 2.11.6.2
4 | e19vhgumail -40 peFITAITEE WIBNYA - v 9 2.11.7.1
NAY VIANTINTEUBAN U 1 90
5 | gufugamadien -45 serigaldid S1uau 1 - v e 2.11.7.2 -
-
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- [ (Y 4 ° / 7
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