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Selection concerns of | materials for Pharmaceutical
equipment
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Rules of the requirements of pharmaceutical equipment material
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Material design rules
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Several risk for corrosi&ih»of austenitic stainless steel
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The surface of pharmaceutical equ1pment should be smooth

alumlnum, choose
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The selection risk of organic materials
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Focus point of rubber material Selection
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Summary
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Should fit for the presupposed requirement
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Avoid pollution and mistake




e T2k
Meet the
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requirements

i A A 2
R

Meet the
operation
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Meet the
cleaning
requirement
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Meet the
function
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Directly contact with
material --- No fall
off/No adsorption/No
release (ex: 316L,
304PTEE, etc)
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X, TiEwER ML,

Pt iRl (dn:304)

Indirectly contact with
material, still in the
production area, need
to do surface cleaning --
- cleaning material (ex:
304)

‘[ Non-production
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material, would not
exposed.
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relatively friction surface dUSP IS generated
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corrosion of the surface of the mate‘rni‘al.\\_{vill have dust particles

HIEERANMRIRESGMEDZLE

be humidity larger on surface it will microbial breedlng
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» The product (powder and liquid drop)

o A - RFIHE

» Human — particle and bacteria

. WIRFIAE - BIBRI, ME, £F, FE
 Material and container — glass utensil/bottle
stopper/cover/kitchen shelf

o WE - RIET, WiEdl, B, Bt

« Equipment — conveyor/motor/moving parts B |

-- =% 104/min can produce particle 10*/min
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o 2010 GMP
EP%/%M?BWGBL&F FORLEL/ m?
s BAS
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T =0.5um =Zoum-| =0.5um =5um
A 3, 520 20 3,520 20
B 3, 520 29 352, 000 2, 900
C 352,000 | 2,900 3,520,000 | 29,000
D 3,520,000 | 29,000  AMEHIE Zf?EﬂEﬁz
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Meet the process requirements

wéﬁmﬁﬂﬁmm

Dust produced less than the
major material
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Does 304, 316L in low carbon austenite stainless steel be rusted?
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The concentration of [H+] ion and [OH-] ion in the high tempreture pure water is
55 times than the normal.temperature pure water
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20

Lead free ferrite and [OH-] ions in water chemical reaction, finally dehydrated to
produce FeO--- occur red rust phenomenon The ferrite reacted with the [OH-]
lons in water, finally dehydrated to produé‘eerO--- red rust phenomenon

occurr
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If there is some carbon powder in the environment of stainless steel
equipment and parts , these.powders will permeate into the surface of
stainless steel , it will produce surface rust after the surface contact with
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The parts surface quality-of stainless steel equipment was impacted by
the welding, oxidation film destroyed and easy to be corroded
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The equipment and the parts surface quality was impacted by the stainless
steel processing, it destroyed“*the oxidation film of the surface, reduce the
whole and part corrosion resistaﬁ‘eex, even to lead to the crack
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The stainless material is lattice structure, the deformation of lattice and the increasing of
temperature may make it lack of electron then to present as +2, +4, +6 of Cr
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Using the strong oxidizing agent like. soda, bleaching powder, bleaching powder to reacted
in the high temperature, produced the Sulkphltes by replace the iron ion

%1 TEHENFARPABTOIRE
Table 1 The chromiuwm ion migration of stainless steel with different materials
e dar %
S1 Mn P Cr Ni
0.52 1.33 0.049
050 6.12 0.042
030 10.13 0.043
038 0.33 0.020
034 0.24 0.023
0.55 0.37 0.027

0.442 0214 0.012
0.43 0.28 0.022
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passivating treatment needed when below situation:

The surface burn mark, oil'contamination, rust and non-metallic materials
coming from the molding, assé'mple, welding and checking
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The pollution of insoluble particie: carbide coming from electrolysis

ImmR 312 AN AN i 240 T 15 L e 5 et ) < A 2H 2 T
The metallographic structure pic of 1mm, 312 stainless
steel plate corroded by oxalic acid
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The rules requires that the Cr content should not exceed 2mg/kg, due to the Cr
powder will enter into thé‘mgdicine(ex: anchor agitator and gauge panel) then
make the Cr out of limits

Fd
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The surface of equipment of production"‘ar\ga should clean, disinfected regularly,
In order to prevent the cross contamination
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Polishing level should showed by Ra: Ra0.2

Ra—R e FT A HAT W2, HAZum

Ra - mean variation of surface profile

HtRiE: Ra=Yy | Yt| 1n
mathematical expression: Ra=Y | Yt| 1/n
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Effect the cleaning quality. The rough surface is difficult to clean: usually

requires Ra0.2?

unE Ra0.8

Such as Ra0.8

R EA K Ymax=3.2um »

The surface peak to valley maX|mum Ymax 3.2um
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Usually microorganisms for 1um WAEYI1um
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AR GI04NFEINELT, TBOK600ME: FAR ML [B] 55 A bRk, %
Ky HETNAEN AR, HMEFPEUnpolished 304 stainless steel
surface, magnified 800 times: the surface peak to valley base material
containing particles, dust particles are in the body surface, adhesion,

and difficult to clean g \ :
EEORL T AIRIDust particles




5 H /Items 304 316L Q235 45#

- Wi RERE
BB R /Common  /High quality

PRI/ Type faustenitic austenitic carbon carbon
4 FR-E-C/C content <d‘.“1%_» <0.03% 0.17~0.24  0.42--0.5%
YL 558 & /Extension N

strength >520 N/mm2 2480 N/mm? >420 >600

2% [H] A8 &£ /HRC HB 178 HB 180 HB156 HB197

AL KA /Heat
treatment quenching AAZ/no
hardness /ANA% /no change change HRC36 HRC55

7445 Weldability fi/good  fi/good fi/good | %/poor
A0 T :/Machinability 1% 47 /better W% 4f-/better  4f/good \\‘ﬁf’[/good
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because of the surface hardness is low, tﬁ“e\u\se of
process level is almost impossible to keep polishing

1]

AR, ¥ HEHB185

Because of low heat treatment is not easy to improve
the hardness of carbon, usually* the highest HB185
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For ease of cleaning and disinfection,
the surface should be polished

AR AT 52K

The surface hardness to meet the
requirements




1R RN, (UN2.7 glem— & &
The density of aluminum is very small, only 2.7 g/cm light metals
2 406 BUF IS %, #£100 “C~150 CH Al il sl F0.01 mmfI4E 56
Aluminum has good ductllty, at 100 to 150 DEG C can be made thin In 0.01
mm aluminum foil
alhik e, T HRTS EP%H.E@%@LEIJﬁ;ﬁﬁi)%é’ﬂ&mﬁﬁﬁt%%%ﬂ%
(ALZOS) I I
Aluminum is the active metal, surface in dry air aluminum formed
immediately thick about compact oxidation. fllm of 5um (AL203), corrosion
resistance
A [RAYE SHOCYE R 47, RePiEl. A& &Eﬁ%%ﬂiaa, CIRDNY N Rk
PR %MMDHEEEE?:
Isolated from good and shading. Damp proof, alrtlght and with retention of
aroma Can, can prevent moisture absorption, oxidation and: volatlllzatlon of
metamorphic package
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Aluminum encephalopathy: alumi ulation |
brain nerve degeneration, loss d intelli
reduced, understanding, analy nsive

: IE J1EEIR, FHREH] B IER,
5’7§, THITANE N,

TSR L,
he brain can cause
ce significantly

lity and judgment are

decreased obviously, abnormal bility, out hit or swear at
people, and even disrupt social, : will deposit in the ine, leading
to bone softening, muscl%eak her sympt@ms. Anemia,

WTORI P, AERBIEH A%
rE (e i A IR A A e B 2 760-
The WTQO assessmen visions
0.6mg/kg standards
provisions, residue

.%Jum, TR B =
intake of alumin




o TRIIEHETTREER R S g,  CEan . e R i A R 1 £
in®)

the aluminum dissolved quantity can be increased with the increased

acidity

o FH4ATEBOC (353k) KoM fi £ 4R H A A -
aluminum (353k) at 80 C for Iong tlme can make the aluminum
dissolution increased.
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£2 ARBEMERAARS LR £3 35 K MRARRARATHER
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33 353 S% K S%HITK  S%ME

COBRE 000 0002 0.007 ok 0.1 0.025 0.0l

# |

p(A)/(mg17") 0.000 16192 21780 P(AD/(mgeL™) 48689 41965 26278




BE s A M g Typical Mechanical Properties)

EEERS

——— FRSEE(25°C MPa) [ERRERE(25°C MPa)  JERES00kgH 10mmEE

5052-H112 175 195 G0

2024-T351 470 325 120
SRSy : Al--Cu--Mg--Mn&r4:, SR, BB, ik
Alumlnum components: AI--Cu--Mg--Mn alloy, strength, high hardness, poor
corrosion resistance

B S AR B A --EE A B T R VR BT Y, Eﬁﬁﬂﬁﬂ%@ﬁi%ﬁ%ﬁ}:‘ A,
figi B — % 7/EHV300-500, LEABANE = T
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The influence on the stability of the drug of dissolution
of aluminum

ANTEVERIURL P A T G

The insoluble particles pollution
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L. FiuER GCr15SiMn 6 BAEE

L. TEER® GCr15SiMn 6 HEE

O GCr158iMn AR 6 R

Et: 40Cr AR 6 2

F. TR 40Cr HAE BN 6
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R OIFMIE—1—PE: M#HAET70C, ZEH. Stk
polyethylene resin-1-PE: heat-resisting 70 ‘C, lucency

B R 2% —2—HDPE: TH110°C &k, ABH. Aik. Mt
high density polyethyleﬂe 2 HDPE: heat-resisting 110 'C, Opaq =
clean

%Z%—spw:m%mc # % it BOBEEYR, H5Es
%%ﬁi_ﬂ

polyvinyl chloride-3-PVC: heat- re5|st|ng 81 ‘C, translucence, easy to release
hazardous material, Dioxin produced by mcomp»lete combustion

(K% 2% £ Ji—A—LDPE: if #\EAR S, J8E, AiIPECREEETER ZE T
1m@ﬁAmW%%W%,A%T—%A%%&“%%ﬁﬂﬁ%

Low density polyethylene-4-LDPE: low heat resisting, Hot \mQ‘lt phenomenon
came out when the PE meets 110 ‘C, also some plastic which human can not
breakdown produced e,




R OIFMIE—1—PE: M#HAET70C, ZEH. Stk
polyethylene resin-1-PE: heat-resisting 70 ‘C, lucency

B R L —2—HDPE: it110°C iR, ABH. Aieis. Mk
high density polyethylene 2 HDPE: heat-resisting 110 'C, Opaque, difficult to
clean

%Z%—spw:m%mc # % it BOBEEYR, H5Es
%%ﬁi_ﬂ

polyvinyl chloride-3-PVC: heat- re5|st|ng 81 °C, translucence, easy to release
hazardous material, Dioxin produced by mcomp»lete combustion

(K2 E 5 2 Ji—A—LDPE: i #MEARHE, @, A4 HPE I/ IR it
1mCﬁA$W%%W%,A%T—%A%%&“%%ﬁﬂﬂ%

Low density polyethylene-4-LDPE: low heat resisting, Hot“‘melt phenomenon
came out when the PE meets 110 C, also some plastic which human can not
breakdown produced ™
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 This kind of plasticizer.will poisned the reproductive system, also is
cancerogenic substance .

o E100E A BAHCI S A, ﬁ%@wwﬁm:%ﬁ

- RIEFKEYBB «E%%ﬁm%nnm@é%ﬁﬂﬂe%ﬁw& ) EARIEF R E,
7% H R = AR 9 1.5ppm LT

According to the (Direct contact with drugs standard of packaging
materials and containers) , the standard is below 1.5ppm
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--Ifff 1= 200~260/%, {H i=yiid 570 C e = £ Jill w3 1 &Il = V) s ot M = 8o | 5%
Heat resisting 200-260 C

- # lf fE—{E- 100 S TSR 4K
still soft in -100 C e
— R AR — VLA A,
corrosion resistance — in aqua regia and all organic solvent

B EEE, RIS, OBERE. TR,

It can instead of artery, endoscope, Weasand

A —IE R R AL
Good Aging life

N — LAY R N BE B R R (0.04)

The smallest friction coefficient
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Digestion of additive in plastic . _

ret TIPSR T

The particle produced by the poor man‘ijfa\cjuring

WA FHEBETRNER (FEER)
Release of poisonous metal in plastic
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natural rubber: made by th\e“wlgtex of hevea tree, resist to alkali but no
resist to acid. Good elasticity, not resistant to oil

- T EBE - BARENAEDEE. e ie
%ﬁﬂﬁﬁm?@m@m@ FH R TR
ﬁ%, ﬁﬁm@&?iiﬂ?Fﬁum%
¥

butyl rubber: high performance of Bio-inert,
chemical stability and unti .

water permeability, it is used to .
manufactured stopper \\




—EERRIS: AR e MRS T iR I8 TR TlOOe-3OO C) MR, H
Moy, sREEMG, METEE,

silicone rubber: backbone is made of alternant S|I|con atom. Good
resisting to high temperature, good electrical insulating propgrty, low
strength, low abrasive resistance, US FDA CFR 21 PARTS sy\St\e\m
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The material of equmeht of medicine should firstly meet the process
and the regulation, no release, no absorb, no reaction

(Q)F & BRI B4 5, WL M DTE B Bt S A 1
ORI 6 S5 7 T 225K ;. To consider from several respect: corrosion, the
control of insoluble particle z,

(S)ES LA I [FIHS, BEE ,/TQ%F@%'JLJJHIEI’N“ PRI E AT

Should consider the feasibility of manufacturing when thoose the right
material
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