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442. The grooves 450 may be etched in the silicon and then coated with a metallized layer of the same 

material as the metal ring. Variations of this embodiment are envisioned, for example, where other 

positive and negative bonding features are provided in/on either or both interfacing surfaces of the silicon 

substrate 442 and the primary substrate 440.  

[0050] The primary substrate 440 is generally relatively thicker than the silicon substrate 442, and all or at 

least a majority (greater than 50%) of the reservoir sidewall height (or depth) is defined by the primary 

substrate 440. In an embodiment, the silicon substrate 442 has thickness that is between 5% and 50% of 

the thickness of the primary substrate 440 at the bonded interfaces of the substrates.  

[0051] Although not shown in FIG. 4 or FIG. 5A, the reservoirs 344 and 444, respectively, include 

reservoir contents positioned therewithin. The reservoirs can be configured to store essentially any 

substance or device component in need of hermetic containment and subsequent release or exposure at a 

selected time. The reservoir content may be, for example, a chemical reagent, a drug formulation, or 

sensor or component thereof, such as an electrode. In an embodiment, a single device includes at least one 

containment reservoir containing a biosensor and at least one reservoir containing a drug formulation. 

Examples of various reservoir contents are described for example in U.S. Patent No. 7,510,551; U.S. 

Patent No. 7,497,855; U.S. Patent No. 7,604,628; U.S. Patent No. 7,488,316; and PCT WO 2012/027137.  

[0052] An exemplary embodiment of a containment device 600 including a microchip element 612 is 

illustrated in FIG. 6. The containment device 600 includes a ceramic PCB 614 which has via 630 

electrically connecting electronic component 618 to the microchip element 612. The electronic 

component 618 is secured on a first side of the ceramic PCB 614, and the microchip element 612 is 

secured on the opposing second side of the PCB 614. The via 630 electrically connects to a metallized 

conductive surface 632 on the first side of the PCB 614. The electrical circuitry 635 of the microchip 

element 612 is electrically connected to the metallized surface 632 by a wirebond 634. An epoxy 633 

coats the wirebond 634 and at least a portion of the microchip element 612, the ceramic PCB 614, and a 

housing 620. In this manner, the epoxy 633 ensures that the containment device 600 is void of any 

atramatic surfaces. The second side of the ceramic PCB 614 also includes a metallized conductive surface 

637, which is electrically connected to the electronic component 618. Although not shown in this 

illustration, the containment device 600 may include multiple microchip elements, as well as multiple 

vias, electronic  
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components, and wirebonds. Moreover, the containment device 600 may be completely or partially coated 

by the epoxy 633.  

[0053] The microchip element 612 includes a primary substrate 640 and a silicon substrate 642. The 

primary substrate 640 and silicon substrate 642 are bonded together by compression cold welding 

at/adjacent the interface of a ring structure and groove structure tongue 650/652. Reservoirs 644 are 

defined in the primary substrate 640 with the open end in fluid communication with apertures 646 defined 

through the silicon substrate 642. Electrically conductive reservoir caps 648 sealingly cover the apertures 

646 and reservoirs 644.  

[0054] An exemplary embodiment of a containment device 700 is illustrated in FIG. 7. The containment 

device 700 includes a microchip element 712 and a ceramic PCB 714, which is fixed to the microchip 

element 712. Electrical circuitry 735 of the microchip element 712 is electrically connected to the 

metallized surface 732 by a wirebond 734. An epoxy 733 coats the wirebond 734 and at least a portion of 

the microchip element 712, the ceramic PCB 714, and/or the metallized surface 732. In this manner, the 

epoxy 733 ensures that the containment device 700 is void of any atramatic surfaces. Although not shown 

in this illustration, the containment device 700 may include multiple microchip elements, as well as 

multiple vias, electronic components, and wirebonds. Moreover, the containment device 700 may be 

completely or partially coated by the epoxy 733. In some instances, the containment device 700 may be 

relatively thin and the epoxy coating may be omitted. The containment device 700 may include any 

length, to width, to thickness ratio. That is, the containment device 700 may be any suitable size.  

[0055] In some instances, the PCB 714 may comprise a silicon material that is manufactured using a 

MEMS manufacturing process. In other instances, the PCB 714 may comprise a multilayer low 

temperature co-fired ceramic (LTCC). In yet other instances, the PCB 714 may comprise a substrate other 

than a printed circuit board that is capable of performing the functionality described herein. For example, 

element 714 may comprise a silicon substrate or the like that is configured to house one or more electric 

components 718 therein. In turn, the electrical components 718 may be in communication with the 

microchip element 712.  

[0056] The microchip element 712 includes a primary substrate 740 and a silicon substrate 742. The 

primary substrate 740 and silicon substrate 742 are bonded together by compression cold welding 

at/adjacent the interface of a ring structure and groove structure  


























